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PREFACE 

This volume of Abstracts of Reeoarch Papora 1979 
includes abstracts, procisely as subxiittcod by authors of 
155 original research papore scheduled ,for pres^antation 
at the New OrlQans, Louisiana Convention of tho American 
Alliance for Hoalth, Physical Education, and Rocroation, 
March 16-20, 1979- The papers were grouped by topic for 
each session, as noted in the table of contents. 

Tho time and date^for the presentation oi each • 
original research paper^ are indicated in the lower left- ^ 
hand comer • In all cases, the n<ime and address of the 
author to whom inquiries for further information may be 
sent appear in the lower right-hand comer. ^An index 
of all authors is presented at the conclusion of this 
volume* r 
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LEG DYNAMICS OF MAXIMUM SPEED SPRINTING. Brant Tolsma, Indiana 
University. ' . ' • 

The purpose pf- this study was to' identify the variatioue in 
log, taochanics of twenty-five apritit-trained^track and field 
atliletes and to determine \Axil:^ variables were moot important , 
to hlg^h maximum speed sprinting ability. Athletes from the 
Indiana University track teAoi and the Indiana Track Club were 
filmed at the 60 yard mark of a 70 yard dash as they sprinted 
acroi^B a four foot square force platform. The -films were 
digitized and computer programs were written to determine the 
linear velocities and accelerations of the 'leg joints and the 
angles, angular velocities and ailgular accelerations of the 
three leg segmcjnts through an ent^lXQ stride cycle of .the right 
leg. Gi"ound contact foircd ifecordlnge were used in conjunct ion 
with the accelerations computed from the films and Dempster's 
body mass data to compute the variations of torques about the 
hip/kn||e, and ankle Joints during- the same stride cycVe, The 
large ^fMantity of resulting information identified individual 
strengths and weaknesses. Several athletei^ cbmpensated for 
deficiencies in one variable with except*ional ability in 
another- The method of the investigation proved to be an 
-^xtelleut method for identifying specific training needs of 
indivldxjal sprinters* 



Brant C, Tolsma 
School of IIPER 
InHlan^ University 
Bloomington, Indiana 47401 



March 16, 1979 
9:00 am 

ERIC \ ^ ^ 7 



RUNNING PATTERN OF HIGHLY SKILLED DISTANCE RUNNERS. Michael J. 
Dunotta, University of Illinois at Urbana-^Champaigni Charlos J. 
Dillmaii, University of Illinois at Urbnna-Chcunpaign. 

The purpose of th© study was to obtain informntion abovxt the 
jc:unii±fi*g patterns of forty--eight highly skilled track athletes , 
and then present this information to the athletes and their 
-fK),aches for their futiHre use. Tho study was carried out at the 
Oniversity of Illinois and involved the filining of atliletes from 
800m, 1500m, 3000m steeplechase, 5000m eiitd 10000m events. Each 
athlete was ruA over a 300m course and filmed from the side aiid 
front during the latter par-t of the run. The films were deve- 
loped and analyzed the day following tho filming and then pre- 
sented to the athletes and coaches* A quantitative analysis of 
the running involved the following parameters? thrust angle, " 
touchdown of the foot relative to the center of gravity, trunk 
Anglo at mldstance, vertical rise of the center of gravity 
during a running stride, stride length, stride rate, time of 
support, time of non-sup][X?rt , horizontal velocity, ratio of 
stride length to leg length. Norms were computed for each of 
three running velocity ranges: 5.5-6.5 m/s, 6.5-7,5 m/s, • 
7. 5-8 > 5 m/s. By comparing individual values of each parameter 
with the norm for a particular running velocity, a picture of 
the athlete* s ruiining style could be obtained. Parameter values 
lying more than one standard deviation from tho nprm could in- 
dicate a deficiency in the r\anning style. Due to the fact that 
individual differences in running styles do exist however, these 
norms can only serve as guidelines; thoy are not intended to be 
absolutes. 



March 16, 1979 
9:15 am 
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MECHANICAL ANALYSIS OF SELECTED FACTORS INVOtyED IN THE TAKE-pFF 
PHASE OF THE.'LONG OUHP. Sarah l; Smithy Indiana University; ; 
Betty H. Haven, Inpliana University. v - 

The Intent of this Investigation was to describe and. compare 
seTected^niechanical variables associated with the performance of 
highly skilled male long jumpers^ A secondary purpose was to de- 
te»Tnine. the feasibility of conducting cinematographic research 
within the limitations of an actual coiiipetitive situation. Thl5 ■ 
research was conducted at th^ request of atid funded by the U.S', 
Track and Fiel^sd'Conmiittfie of th^'U.S^ Olympic Development Conmit- 
tee. Cine analyses were completed on the 28 lenally executed 
junps pf 8 athletes filmed during coiiTpetition at^the 1978 Summer 
Sports" Festival at Colorado Springs. Jump leriatffs ranged fran 
26'7.75" to 2r7.25"- Each jump was filmed at 150 fps with a 
LOCATI canera using J 6mtn B&W film (Kodak 2498), Specific variables 
selected ^or the analyses included the lengths of the last tv/o 
approach steps; horizontal velocities of body COG during these 
»steps\nd during board contact; and horizontal, vertical ,'^nd 
linear Vfilocitres at take-off. The angle of braking force at con- 
tact, distance of take-off toe behind the board,' time of. board 
contact, height of body COG at take-off, and angle-^of projection 
of body COG.\/ere also determined. 'Measures were obtained of the 
trunk, hip, and knee angles a,t take-off. Mean values were calcic 
lated for each friable. To discern the important factors exhib- , 
ited In a successful jump vs. 'a less successful jump, the seven 
lonpest and seven st^orteS't jumps were compared. The range of the 
jumps within the 'MqV' and "short" groups were 25 '5. 75" to 26' 
7.75" and 21 '7.25" to ' 8. 25" , respectively. Except for the var- 
iation 1n the distance of. the toe behind the-board, no distinct 
differences were noted. An alternate method of comparison was 
proposed. The adjusted length tf each jump was determined by add- 
ing the>ecorded jump length to the distance of the toe behind 
the board. Comparisons were made between mean values for the 
groups cont^iining the 7 longest and 7 shortest adjusted JuniFr 
lengths and also between gr6ups with the 4 longest and-4 shortest 
distances. No distinguishing differences vyere apparent , in either 
comparison. It was concluded that there were too many interactive 
factors operating in tMs homogeneous groyp of athletes which 
prevented the identification gf simple factors to (^escribe ppti- 
iiium performance in the long jump. However, the repeated measures 
obtained across individual performances noted 1:he decree of con- 
•fe*stency attained by each athlete in each of the specific varia- 
mes studied. Thus, the results .were consider^ to be of benefit 
in' improving individual performances,, 

Sarah L. Smith 
• Biomechanics Laboratory-HPER • . 
Indiana University 
Bloomington, Indiana 47401. 

March 16, 1979 ■ 
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♦A COMPARATIVK ANALYSIS OF WAIJCING PAn'ERNS OF CHILDRliN . Susan Van 
Dyke, Iemf>le University. • [ 

« 

This study represented a motor lotirnlng project wh^h attempt- 
ed to IsolatQ i^jiinute' movement variations of the Infant gait. In- 
depth comparisons were made of the walking 'patterns of three vat- 
led-aged subjects on the task- of walking barefoot, and walking 
while using shoes* Descriptive gait differences were observed 
through the -analysis of a 16 mm film sequence, photographed with 
a Bolex camera, at a s^j^d of 64 fra\j\o8 per second. Analyziitlon 
was accomplished On the Vanguard Motion Aiialy^zer, with X and y 
coordinates taken for the tliigh, kneji, ankle, and toe'^of the 
right ]e{5 for each \8ubject. Coordinates were transferred to oom- 
putor cards with the flnt^l *iualysls representing' angle differen- 
ces of ^aclichild while walking barefoot and wearing shoes. 
^ . ■ 

^ Major Results : 

1. * Bl-p'edal locomotion was considered developmental . In nature 
with the 36 month old child assimilating* a m^iture adult walking- 

^ pattemi . ' * ' ' 

2. Movement varlabirity among subjects was more pronounced 
when walking barefoot. In general, amoYig all subjects; walking 
with shoes appeared to repVesent a smoother, more integrated 
step. 

3- Although variability was noted In the comparisop of walk- 
ing patterns of- all subjects, t\i^ difference decreased sign- 
ificantly between subjects with ati increase In age. 
J\. Finally the most profound observation: The 12 month old 
.subject displayed greater control when walking in specially 
designed baby shoes. There was a marked eXiminatlon of waver- 
ing in the legs Qt; the beginning and fend of each step. This 
was not observed in the* analysis of the other subjects. 

It appears that. walking In shoes once independent bi-pedal loco- 
motion has been ^ichl6yed, allows the accomplishment of a more i 
efficient gait. This was especially evident in the youngest 
subject. This finding is especially valuable in th^it it rein- 
forces a concern for parents to provide appropriate footwear 
.for Infants just beginning bi-pedal locomotion.* It Bhoul(f also 
be noted, that^ when a child reaches' the point^of walking assi- 
tnllating a matute^ adult gait, there Is reduced variability to 
a point of no obi^ervable dlfferer^ce, between walking barefoot and 
walking with shoes. 

Susan Van Dyke 
Dept. HPERD 
Temple University 
Philadelphia', Pa". 1^121 

March 16, 1979 

9T45 am , ^ 
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CINEMATOGRAPHIC? ANALYSIS OF THE. CENTER QUICK Ht? IN VOLLEYBALL'^- 

Robert Shapiro; Allen E. Bx-ue^^ Wor"thern Illinois University 

The recent success of Eastern European athletes at inter^iational 
competitions has caused a reevaluation of the role of sport 
science in the preparation of American athletes* This past 
suinmer the United States Volleyba^' Association and Northern^ 
Illinois University funded a project to analyze volleyball spik- 
ing, examination of the literature indicated a. dearth of litera- 
tures relating to the* mechanics of spiking. The literature that 
was availcible was conflicting and concentrated on the motion of 
tht>.ball rather than the performance of the player. Therefore, 
witli the aid of the United States Mens National Coach this study 
was designed. The purpose of this study was to examine the. kine- 
matics of the center quick hit?. The subjects for t^his investiga- 
tion were members of the United States Men's Na^tional Volleyball 
Team. Standard- high speed cinematographic tech)niques were 
utilized to obtain a record of performance for both the spiker 
cind setter. Films were taken at the Olympic Traini,ng Center in 
Cojorado Springs. Coordinate dafa ^were extracted using a Numonics, 
Digitizer on- line with the N.I.U. campus I.B.M. computer. ^ 
Appropriate kinematic information was obtained from the position, 
time data. All subjects exhibited similar movement patterns. 
Horizontal velocity at take- of V for the last stride i>anged from 
2.M m/s to 3.3' m/s. At contact, horizontal velocity For the 
spikers ranged from ".3m/s to .9 m/s- Take-off to the jumping 
phase of the spike was observed pin or to the ball being ^ 
received by the setter in a majority of trials analyzed ytlie 
setters hel^ the ball in their hands from .00s to .IMs^. | 
Velocities of spiked balls v^nged from 17 m/s to ?3 m/s. Based 
on the results of this study the following conclusions were - 
tnade : 

1. The kinematic pattern,*^ exhibited by the subjects were 
very similaz^. 

2. In successful hits the ball was releas'ed by the setter 

' after the spiker left the ground in the jumping phase of 
the^hit. 

3. Ball velocities for the spike were -similar to those 
reported in the literature. » 



This research was supported by grants from Northern Illi*nois 
University and the United States Volleyball Association. 



Robert Shapiro 

Not'thern Illinois l.'niversi I v 

DeKaib, Illinois f50115 



March 16, 1979 
10:00 am 
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DEVELOPMENT AND US^S. OF CCJlPUTER^GENIiRATBip XSliAPHICS OF ^IE' HUMAN 



FOPM, Eugei^e W- Browh/ Ca 
Mcl 15. Fiokonber^; Calif or 



Lifornia Sta4:e Urf^ttWr^ity , Los Angeled; 



\ia Statzci Univ^rs.tty ^Xos' Angoles, \^ 

i . - 

The purpose of tMs study wag to devis.e a procedufd for geo"*^^ 
erating graphics of the huinan foCTt via computer techniques- 
Graphics are pictorial dioplays* Tables, graphs and drawings 
are examples. Functionally, graphics can* i^rovide an ease in 
the comprehension of complicated and abi3 tract ideAs which often 
require lengthy verbal descriptions- Drawings of the huini^n form 
are fotind in numerous physical education inanuscripts - A propon-r * 

'derance of these drawings are either roi^coductions of free hand 
sketches or are ' hand drawn copies of exdsting photog3;apljic im-- 
ages. Graphics representing the human form are''' extremely im- 
portant to the ^physical educator; they provide a means of com- 
municating the form and position of the body without necessi- 
tating the use of lengthy and soiuetimes ambigxaous anatanical 
descriptions. Graph;i.cs can Ipridge a comntunications gap between 
phys,ical educators and other professionals who may not be well , 
versed in anatomical nomenclature. A FORTRAN program was writ-- 
ten for* the CalComp Plotter. High speed cinematography was uti- 
rized to obtain photographic images of the hiunan figured engaged 
in physical acti^vity. Selected frames of tlVis motion picture 
were digitized to provide x and y cartesian coordina^tes , used ^ls • 
input for M: he computer prograip-' The plotter then drew the body 
form h^y connecting the data points'. Several attemi^ts^t digi- 

'tizing a ^-elected figure assistedvin the djevclopment of proce^ 
dural guidelines for select;ing -^M ^^paciji^.datb pointg. Numer- 
ous selected group.s ^( int^luding -.ski 11 -unskilled , Jiandicapped-- • . 
normal, male-femaier and elementary-matun^ movemeiTt J^atJtel^n3^-..-- 
wer*e compared with respect to the computer-generaU<^p qjraphics 
on selected moven\ent phases.^ It was concluded that the use ol: 
comi^uter --generated <axaphics ol tfte human form is a^viaJble alter-- ^ 
native to traditional^ visuali.zatioj\ strategies ysed by physic^il 
educator's. - . . 
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.WOMEN IN SPOR^ tN THE ^CIEOT WEffTEft^ WORLD ift THE BRITISH ^ * 
^MUSEUM, Roet; hi Hox^elL And Janet Rbtinds, S^n Diego State 

. University. . ^ .\ . ^ ^ ' 

♦ ' * ' * ' 

. *' The evidence of wopxen in "Sport ib art of the Briti|(ii MuseUm 
was examined* The* research wjsis ^iBpdLted to the anciera: woateru 

- world, ^pecifiq^llj the Sumerian, Babylonian,, HittitJ^, Assyrian, 
Egyptian, .Mlnoan, Wyo6neae^, Greek, Etruscan^ ancj RCJman civili- 
zations. The' time period covered was, roughly, from . 4000, 'B.Ci 
to 500 A. 6. The- historical method of ro(^oarch was utilized, . 
supplemented by a serJLeg of personal visitations to the- pritlsh 
Musouny -Slides wll^ be shown tc depict:, the more iinportant' 
widerice* XHe search for and the analy^s of ii)tijmary^ infer- 
i^ation is esstinti^l for sport history* Thus, systematic 
analyses of the 'art and artifacts' In the 'museums of the world, 
with correct identification, is needed to provide relevant . . 
primary Information is essential for sp6'rt liistory. Thus, 
. systematic analyses of the art:" and artifacts in the museums 
of the world, with correct identification, is needed to prdvide 
relevant primary i^^if ormation and add to the existing body of 
knowledge • The British Museum, in existence feince 175 9, ^is 
certainly one of the most important museums in the world,, Of 
particular significance aire the collections of the Ancient 
World which include such world ^known pieces as the Townley 
^larbles, the Elgin marbles , the Rosetta, stone , the Assyrian 
sculptures fi^om Nineveh^ and the bas-reliefs from the palace 
of Ashurbanipal to name but a few. On the sculptures, bronzes, 
terra-cottas and other artifacts axe represented numerous 
sporting scenes which add to our u^ldersJLanding of sport in^ 

* these various societies* Very little work has been dbne on 
thd. correct identification and classification of such 
material. This study .analyzed the ov4.dence pertaining t;.o - 
women and identified, those artifacts which depicted women 
participating in various sporting and recreational activities, 
as .well as dance in the ancient western world. *Many of these 
artifacts have never been described, nor ^ncntioned in the 
literature. Evidence was found of dance, gymnastics, running, 
swimming; horseback' riding and playing of games ♦ 
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.WOMEN IN SPORT IN THE UNITED SXAT^S, 1?)00-1914\ Maxwell L. Howell 
and Roet A. Howoil, Sa^i Dlogo State Unlvarslty. ' 

the role and relevancy of women in sport In th<^ United Statoa 
ovo'r a fifteen year period from 1900 to 1914^ was examined. Thp 
hiatorlcal method of reaoai^oh . was utilized and two periodicals 
bqing researched for the stipulated, time period, 'Colliers and 
the Amei^ican Phyeical Education Rovifew , These were markedly 
different maga^zlnes. Colliers, oallod- the National Weekly , was 
a widely-circulated and well-read magazine, appodTliug largely to 
the bet i or- educated person, / Its editorials were of particular 
significance, as they campaigned, reformed, and oritlcizod. Tha 
American Physical Education Review was a professional magazine, 

.stressing articles on the growth 'of physical education in schools 
and colleges, the need of standards for,^ teacher?, hist,ory of 

^physical g^^ucacion and so on. Thje changing role of women was 
clearly evidenced in this period. By 1914 the male monopoly of 
the voting booth had been brdkc^ in eleven states, and similar 
changes were emerging in other aifeas of society. Changes in 
•dress habits were one reflection of the' new societ'y; dress that 
restricted 'movcnnent and limited work being obviously of little f 
use in a m(t)rQ mobile society where more women were doing men's 
work* The Mosel^ Coiraiiission concluded that.^i«i^i were becoming 
more effeminate ,and women more masculine, arid trftich of the in- 

, creased effeminacy was thought to ho related to "the number of 
womeii .teaching in our schdols." Nineteenth century attitudes 
still prevailed and wore promulgatecj in many instances by male 
physical educators^ 'Luther Hals'ey Gulick felt that athletics, 
' did not (.est womanliness as It did inanliness, and that x>7omcn 
would gain. little imitating the work and manner of moiT* Dudley 

Allen Sargent^ re-atfinned these traditional beliefs. It was 
felt that: "The playground pf 'the older girls should, if 
possible, hh. screened from public view by buildings, shrubs, 
and vines/' Mid-Victorian Uttitudec were held by most ^ of the 
'*exi>erts." Fortunately, (progressi've women ignored such state- 
ments and looked for worlds to conquer. Baseball for women was 
"growing Hn favor from season to season," as was women's crew, 
hockey\ archery, tennis, swimming, aviation, roller slating and 
mountain climbing. It was concluded thai there was no single 

^cau^e that brought on this awakening, but a complex array of 
ij|terrelated causes. Industrialization, urbanisation, invention^ 
eaucation-^-each played its pafrt. The physical education 

professors played a conservative role during this period of 
change, and it was a role in conflict with the progressive 

women's movement. 

Maxwell L. Howell 
Dept. of physical Education 
San Diego State University 
San Riego, California 92182 

March 16, 1979^ 
11:00 am ■ 
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•'A CHILD MUST PLAY"— EARLY PESTAL02Z1AN EFFORTS XN THE UNITED . 
STATES- Roberta J. Park, .University of California, Berkeley. 

The^of tet)-l/eard assertion that Piastalosszianlsm arriv^ in the 
United States sf>with the *'Dswego M6vgpient** of the 1860s ovdrljOoks 
ijnportant evfliitQ which occurred during the early decadeg of th^ 
l9th century. During the early 18008 the topic of education (and 
physical e^i^catlon) received considerable attention in America. 
Among the foreign systems frequently jdiscussed wa© that of the , 
famous Swiss educator Johanh Heinrlch Pestalozzi. Information 
regarding his Burgdorf and Yverdon schools—as well as schools of 
hio disciples — begnn to filter in tip* America as early as 1806. The 
earliest introduction seems to have been when William ^laclure 
published an ^rticle in the^National I ntelligencer * MacluTe also 
persuaded Joseph Neef, a former teacher Burgdorf, to emigrate' 
to America in 1^06. By 1809 Neef had establ,iehed a shore^lived::: , 
School at which. Pestalozzian .theory concerning play, games and 
physical education was put into practice. In 1808 Neef*wTH).t^ 
what may be the thirst pedagogical book written and published in' 
nhe English language in Ameriiza. It contained a chapter "Gym- 
nastics and Exercise." I9 1^23 John Griscom'^s Year In Europe 
described Pestalozzi's work in Switzerland and advocated a 
better program of physical education for American children. 
Early issues of William Russell's Am erican Journal of Edu catiotl 
(begun in 1826) included articles authored l)y a number of indi- 
viduals who were familiar with Pestalozzi's educational 'theories . 
So did William Woodbridge's Ajnerican Annals of Education , which 
succeeded Russell's journal. Amos Bronson Alcott, often call(^d 
"The American Pestalozzi," was convinced that play was one of 
the most valuable developmental experiences that a chj} Id could ^ 
have, Alcott was, in fact, a pioneer in the developnU^nt o£ the 
child-centered school concept (sometimes cbmpared to John Dewey) - 

While it may be difficult to determine with absolute cer- 
tainty how much the views of men like Maclure, N.eef , Russell, 
AJcott and others regarding the developmental value of play and 
physical activity were influenced by Pestalozzi' s educal'ional 
theory, it can be clearly documented that a substantial number 
of leaders of early American education were^ familiar with the 
writings' and/or the actual schools of the famous Swiss educator. 
Cortaialy the educational theories of Johann Heinrlch Pestalozzi 
(and his beliefs regarding the developmental value of play and ^ 
physical activity) were known in the United States long before 
the 18606. 
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SfOBT SYMBOLS IK KILITI-GAL- GOMMUNIGATION: -^D.B, Van i>alen, Uni- 
versity of California, BerkSloy - * , . ^ 

Scliolars hoAre probed many Sacets of the fimctjxoi of %)orts, 
but th'ey have given little attehlion to how sportlymbols and 
body iiu^ge are employed to trcuismit political mejj^ages in the com 
munication media • To gain some Insight into this function, of 
sport, an analJ^si8 was made in this study of political cartoons 
obtained fronn newepaperQ and magazines published in the Unladed 
States in the pa^t two decMes* Slides (35inm) weje. made of\^fe 
cai-toons to fjjcilitate the analysis and to illustrate the presen-v 
tatiort, Therories and studies relating 'to humor^ ccjinmunication, 
and'bod^ image provided the conceptual framework for the study* 
Hiimor was examined from motivational, cognitive, emotional socio- 
logical, and other approaches • The data revealed that many dif- 
ferent sports ^ ranging from arcliery to yachting and frto 'archaic 
chivalirlc sports to jogging and backpacking were employed to cou- 
municate messages, but football, baseball, boxing, arrd racing, in 
that order appeared most frequently. Among the symbol^i manipu- 
lated to transmit political messages were flayers, coaches,' ref- 
erees, teams, game plans, sport arenas, score boards,* playing and 
protective equipment, game signals, player injuries, infractions 
of ru-les, and distortion of bod^*^ Images • Sport ^.symbols were 
used to promote or blocliHho. candidacy of politicionst^o en- 
lighten the public about the'^^engtlTS<3ji^ tj^^^eaders 
or proposaJ.s; to expose jjnmoral, imethicalAor ihcompetent con- 
duct; and to reveal the^ difficulties and dalgers enco^intered in : 
struggling with competing con<>epts concern^ig the s^jlution of 
political problems. The dats^f^revealt^d that sport jjuagery pro- 
vides not .only a variety of shorthand cognitive eues that .can 
easily and quickly be processed by peopS^ of all ages, races and 
educational backgrounds, but also many ,^ffectjl.ve cues that arouse 
innorbof^y piiys'^ical *and psychological sensations and memories of 
interpersoncfl cooperative, competitiy.0/ and dominance relations 
in gport that add an emotional.^Mension to the conmamication 
I)rocess. ' V 
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mPPON^TO (THE JAPMWSIS SVOW) : TRMSJTIUN FWM VAR TO SPOUT 
^'Bioh(XPd J, Sohmidtj ^ahool^f HPmhmnivox^itij of Nebraska 
Linocln, Nebraska 685^8 ^ \ 



TfiB purpose of thiv paper id to invetftigati^ tJw Hvolution of 
Japan'e oldest marti'al tradition^ moord^mansJxip ^ ehoiHng ito 
tmnavtion from uoe de a ^'weapon of war. (k^njutsu)J' to a yucqpon 
'ofaport (kando).^' partial tradition hao played a significant 
[ role in the hiotorico-cultural development' of ephrt in modern ^ 
Japan, pnoe praotioed ae lethal forma of military aombat by the 
oamuraiKth\SOth oentury aoanate forms ofbujutsu ( martial arte) 
euoh as judoS kctratedo^^ and kendo are today praotioed the world 
over for^purposeo Of self-defense^ spiritual discipline^ physi- 
cal education^ and sports Although material ex^ists describing 
these disciplines as methods of combat^ there eoiriots a paucity of 
^search in the western literatiCre regarding their transition 
from forms' of war to forms of apOrt. The historical and empir- ^ 
ioal methods were utilized. Data for this investigation were 
researoh^j^ from primary and secondary sources concerned with 
^ Japenese eduaationatj^ religious^ historioal^ political and 
military affhirs. Persxynal visitations were also made to 
selected kendo dojo (schools) in Japan, Findings indloated that 
^ 'the transition €>f kendo in Japan fYom a form of war to a form of 
^ sport was influenced jby the following:^ I) the establishment of 
the Tokugatda Shogunatey 2) introspective inquiry by noted kenshi 
(owordsmen) into the! philosophical moral-ethioal basis of their 
art J 3) the developrtent of protective equipment between 1700 and 
1800 A\D., 4) issuance of bakufu (tent government) orders 
. „ resx^inding earlier bans on sword duelling S) the Meiji restor- 
' ation of ld6'8^ 6) vnfividiial and government-sponsored support of - 
Kendo as' a oportj 7 )f educational directives requiring kendo as 
a mandatory asp eoj^f physical education^ and 8) the formation 
of the Jttt^c^anKe ndo federation in 1928. It wao concluded 
that p\e eetahlishment of the Tokugawa Shogunate and the Meiji 
restoration served as primary factors which gave impetus to the 
xnsition of kendo from a form of war to a form of oport. 
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Mflirlin, O^ifornia State College, San Bernardino f Peter Spader, 
MarywDod jColl^go, Soranton, Pafmsylvpia, 

Thla otudy was^ deeignod[ to offer tho conoopt 'of phenomonololy 
m a tool in dotoratlning the intrinsic prooe88e& inwlvM in 
©ports and game^ pajt^ticipation^ Specifically, th@ infomiation • 
\621 concorn <j^riept knowl^ge in tho, aroa of phy«dcal Activity 
a© part of thoj^vedioiqporienc© of Si whole por»or\y^ It tho , 
opinion of tho authors of thj[.a- paper that the philoaopt^^^ con-' 
cwn* The major obj^cti^a of tha- pap<&r are l) to proaent a cnr^ 
rent philoaopliicol idea. in a tpmx l^oth palatable and vindorstand- 
able to th© phyaical education roeearchor arxd tho- physical, educa- 
tion pr^ctit.ton0r* 2) To point out tfio connection botween the 
hximarx as^^ects of" aport^ and tho phiload]plilcal aapoct *of the 
lived ap^erdonoo of wholo pareona, In generalV phanemonology. 
providjQis an approa^li which may help to» reawakan 6ach one' Qf -us 
Xo what it is to* be a livoj^d o;^orioncing human' beipg, and 
thua roawaJcen in urf a ^enso of^no\) pbgsibility* . ^^-'^ 
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^ "oDeI for sport and dance. Jnck Hutalar, Univ^^rslcy of North 
QArolina, at Glraona^ro* 

Plav is frequantlV coufipidorad tha busiio of sporty ^and $port 
and dfinco are usually" consldorad soparata antitlaa with little 
Dolatiofiship to ono^ another. CXha. -purpose -of this paper ua3 to 
prasaat a model for conceptudiiaslng aport and dance ag a oormnon 
phanoinanon gaparate^f rem the domalnef of paycho'logy, sociology, 
history, biolog^, and geography. Performance waa viewed a© the 
Sasis of this shared relationship. Some support was .offered, from 
the literature foif Viewing eport and^ dance^ a© the. performance of 
pklll. Skill in a given activity was .considered a generic trait 
of ;9port and dance- with slavele of afcill or ability a hierarchia|./ 
unique and. oaaential charact||'iri«tlc of the model.'' the lev«la 
within the. model v7ere beginner, intenuediate aucj advanced 
Ddrf Onuanca' as we traditionally label ouir courses* The 
philo)jop]i'y x^^htch-most re^rosenta sport and dailce^^aa argued to^^ 
be that of existentialism/ Tha function of the modfel waa to,* 

..propose . that sport and dancq might bB \cons;tderad/ as i^ discrt'to 
domain with a body of knox^le'dge upon W^ich a theory of 
performance in sj:)|ort and dance could be built* The paper was 
concluded by identifying some plausible hypotheses xforth 
studying; bv offering some ajjriorl propoa^itions about s^ort and 
dance; and by stating a worlcljig d^Tinition for sport and dance. 
That definition states that sj>Vrt and dance is a contrived or 
artlf iclallv created^ phy^cally active movement or performance, 
of varying complexity or sftill revel, undertaken by a person or 

. betx^een people, against anotheftpersonCs) or obstacle, artificial 
or natural, traditionally competitive but also expressive ,( and 
with the outcoiAe of the performance uncertajLn. 
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METABOIXC MEASUUBMUmfS ASSOCIATEV TOTfl S^^SADX STATE WmiNG^ 
SmCTS OF NOHHAL OK BIOH FAT-<eWTEJN VXSTS (W }IXGBJ:^X TBAIltED^ 
MALE kJfD FBNAt£ DXSTAifCS RVKNERS. * Phillip A. SUmta^ ^ 
Univmr^fity of N§br^0ka-^Dini>oln^ A. (Tart^M^i^hirr and Robert 
ConU0^ Brighccm Xomg Unix>0t^itif ^ , ^ 

Th« purppv* of th% investirgatlon! w«» . (1) to d^tftrmlnt if 

mlitit9 Miioclmt«d with itiindy-stat* running in highly traln^^ 
mult mnd f#tQ^X« distance runn«t:f tubJ^Qted to ^Ith^ir a normal . 
or low carbohydrat«y high fat~prol:«ln dl«t and (2) to datatmln* 
° the p«rcant maximum oxygan uptaka (VO?) for malaa and ffjUuilaa 
during ataady atata runnings- mala and ^our famala .highly 

tralnad ^latanca runnara from Brrgham Young Univa:i^alty aervad aa 
aubjecta* A bsttary of flour taa.ta wara adminlatarad to each 
aubjact, Tha firat taat^ji2!MUlf^^'<>f * gradad-tnadmlll run to ' 
detarmina maximum aaroblc capad^ty (Max VO2) « Tha a^cond tast 
Vaa a lO-fnlla road raca to datermlne optli^im ataady-at^ta aaro- 
blc ability* Tha third and fourth toata eOnslatad of a lO-mH« 
traadmlll run^ one whila tha subjecta vara conauming a normal 
diat and ona (%8 hra* latar) while they aubjacta vara in a gly*^ 
cogan '<f«platad state and consuming a lllgh fat-protalu-diet4 A 
catheter was ^.nsarte)!^ Into a forearm vein and blood aamples were 
dri^ duriifig the third and fourth teata at the following inter- 
vals: pre exercise, 2^^ A, 6, 0^ 10 miles of the exercise period, 

10, 20 minutes post exercise recovery « Dependent variables 
analysed during the third and fourth tests were (1) percent of 
road tace pace» (2) percent of aerobic capacity, (3) glucose, 
^^dA) lactate and (5) respiratory quotient. W\ A multivariate 
; apd a series of univariate analyjies were applied to the data. 
, T^e results and analyses In^icfated the following: (1) men and 
' women perform at approximateSy the same percent of their aero- ^ 
blc capacity during Steady State running (75--80X) , (2) men and t 
women were not able to maintain their 10-mile road race pace 
during either of the twQl lO-mlle treadmill runs, (3) diet sig- 
nificantly effected percent aerobic capacity, glucose, lactate 
and It was concluded from the Investigation thats (1) ther^ 
was Tio difference in selected metabolic measurements associated 
with s toady-state running in highly trained maA and female ^ 
distanc^e athletes, (2) a high fat-protein diet is leas effi- 
q^lent and more demanding aJ^robically than a normal diet and, 
s (3) during steady state running, men and women ^perform at 
approximately, the same percent of their aerobic capacity ♦ 
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A COMPARISON. OF CAPILlJ^RY ULTRASTRUCm FAST ANI)""SLW" " \' 
■ WITCk SKELETAL MUSCLE AND ^^fOCARDHJM OF RAT, Thojftas Manfl^odi,' 
Southorn Connecticut Stata Collogo; D.W, Edington, Kathleen 
O'Connor, University, of Michigan^ Ann Arbpr* 

f 

Tho purpose of this study was to observe the capillary endo- 
thelial substructure in fast -twitch p^^^ntar is, slow twitch 
Qoleus, and,^ cardiac muscle from xats* ' Skolotal and myocardial 
muscle cubSs were taken from male rats approximate^ly 30D days 
old and examined und^r an electron microscope. While the capil- 
lary lumen diameters in heart, i^^leus, aifid plantar is -vPere very 
comparable, the capmlary area occupied by the endotheliiuu wafi 
27%, 30. and 36,3%, respectively. The mean ^Dinocytotic 
ve.sicle size in all muscle were similar while the vesicle 
distil Ibut ions in cardiac and soleus muscles showed more homo- 
geniety io sizes when compa:c^cl %o plantar is. Furthermx:iro, the 
percent endothelial ^^ea occupied by vesicles in ^c?$rdiac (17.6%) 
and sol^uff" (I6'. 5%) we»e significantly greater than in plantaris 
(12^6%). it an attempt^" is mjada to rela<.e various capillai*y 
tsubsti-uctural components to the degree of oxldattvte: capacity 
of muscle, there -appears to be a tren(i in which the more oxi- 
dative tissue possesses capillaries which. have a lesser perc^t 
of their area oecux^ied by endothelium and a greater concentra- 
tion of pinocytotic vesicles within their endothelium- Further-^ 
more, electron microg$*aphs of heart muscle capillaries clearly 
show that their pinocjrl.otic vesicles fuse with ' the endothelial 
membranes, a factor which does not occur in skeletal muscle. 
This finding suggests dj.fferent mechanisms of trans^jort in 
skeletal and cardiac capl llis^ries / Capillary morphometric data 
in con^nction with carpillary membrane-specific stains show 
Xjromii^e as a means or assessing tissue specificity conti^ol 
animals and tissue responses to training and aging- f' 
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bfJecis of woioc load and blood lactate concentration won 

RBCOVERY FROM EJJiKRCISK.t George A. Brooke, Steven S. Segal, 
ExeiMlse PhysioUgy Laboratory, DepartuKSht of Physical Education, 
Unlv^reity of California, Borkeley. 

/ > * 

To study ejected physiological response's during exercise and 
recovery, eleven wale sVbjects exejrcised- pA a bicycle orgometer 
at modarate at;d heavy wotkloada In bpth normal glycogen (NG) and 
glycogen depleted (GO) states. Xt .rest, GD restl^ted in 
significantly lowered blood ^luocee and lactate concentrations, 
VCO^. R,^ and VE. With the exception of [glucose], these 
parameters showed a greater response to heavy eacerclse. ' 
(HE: 2 min. 9 X-iySO kpm/mln) than t^. moderate exercise 
(ME: 2 min- (3 X-1000 kpi»/min) . At either workload, with the 
exception of VO^, the observed parameters showed consistently 
greater responeres in the NG state. The rate of the initial 
component of recovery VO 'was unaffected by either workload ' 
or the presence of lactate. -During the later phases of 
recovery, VCO , R,' and VE values following HE fell below those 
of ME. At th§ end of 30 mln. of recovery frpm HE, VO . had 
declined below initial rostJ^ng values', yet [lactate] ^as still - 
signlficajttly elevated. Although the slow component of recovery 
VO^ was enhanced following HE, it was not affected" by the level 
of lactate. Exe-rclse intensity was the predominant factor 
Influencing the magnitude and kinetics of recovery VO 

Supported by NH| grant AM19577. ^' 
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- BXlifRGISE RECOVERY ^ LACTATE DISAPPEARANCE AND- . 

pOENT PERFORMANCE\ Arthur Weltman, Bryant A. Sta^mford 

Charles Fulco, Exercise Physiology Laboratory,. Univer-- 

sity .oi Louisville, Louisville, Kentuclty 40^08 
•i ^ 

' In order to examine the ejffects of dif £(?ring re-- 
covery patterns (following maximal aerobii!^ exercise) 
on^lood Ifictate disappearance and subsequent per-- 
fonhance nine subjects compJeJ:ed an irvcremental 
V02ii^ax test and four experimental sessions. The ex- 
perimantal j^ess^ibns consisted, of a 5 min maximal 
aerobic performance test, on the bicycle ergometer, 
followed by a randomly ansigned recovery treatment of 
^ 2 0 min duration and a subsequent 5 min maximal aero- 
pic performance test. Blood ladtate levels were 
measured at res I: and 'during min 5,10,15 and 20 duri«ng 
recovery. Th^ recovery patterns) consisted of passive 
recovery (PR) \ active r^ecovery below the anaerobic 
threshold (AR<AT), active recovfery above the anaero-* 
blc threshold War > AT) , and active recovery above' 
anaerobic threbhold while breathing 100% oxygen 
(AR> AT. 02).> l Results indicated that the AR> AT -f 
O2 recovery condition resulted in significantly great- 
er lactate disappearance than the other three treext- 
ments (p<,05) -\ Preexisting b]ood Icictate levels 
prior to subseqAient performance" were significantly 
different across treatments (p<-05). Comparison of 
the prerecovery land post recovery revolution and 
work output scores revealed no signi f ican.t treatment 
effects^ Further analysis in^cated no significant 
'differences betwtven work output on the pre vs. ^post- 
recovery test (pP'.OS), VO2 and HR were significant- 
ly higter and VCOb and the R value were signif icant]y 
16WQX' (p <, 05 )*^during the postrecovery test. It was 
concluded that 1) Irecovery exercise at the greatest 
% of V02niax, not clccompartied by recovery lactate ac- 
cumulation is optiinal with regard i:o blood lactate 
disappearance; ^) iLnhalation of 100% Oxygen during 
recovery permits a\ greater % of VO^max during recovery 
(before recovery ,lActate accuimilation occurs) and 
theroforG aids lactiatG disappearance; 3) elevated 
preexisting "levels pf blood lactate have little effect 
on subseauent perfprmance. 
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M.J- Welch, SoutJtiieGm O^onecticut State CJolleqe and D,W, 
Bdirigtm, University of Michigan. 

Jflit(X:lx)ndrial distjribations within the perinuclear/ myo- 
fibrillar, *and -c^ll bo-rdor regions fron) tho myoca£xaj.\.un of, niale 
rai:j5 wero oonparod durijig a sedentary aging prcx:es$f as \vell as / 
during a ,1 oiig tenn low Uiroshold exercise progran) (rTonxiing at 
20 n>eters4^'^^ite for 20 ndnutes for 600 days). The age, at 
. initiation of th^ exeix:ise prog^ram varied 150 days, 30Q days, 
aixl 450 iiays. 

During Uie aging pi;xx;QSs, thoare was 23'% reduction in ^ 
mitochondr-ial numbers and a '20% incr^ast^ ixi si?.e within^ tJie 
myofibrillar area. Similar clianges vA^ire found witliin the cell 
border i-^ion (17% reduction in number 28% increase |Ln si%e) . y 

However, a ■ cxiiiparip::>n Qf Mxe. niitxxd-KDndraa aiix)ng the tliree 
regions showed very little dif foxr^ences di.\rij[*ig the aging prxx:- 
ess. Mitochond^rial numbej's witidn the tliree regions differed . 
oirty by 14% at 150 days, '4% at 300 , days, and 6% »t'i)OOMayB. 
Likewise, siie differed iXttler aiiv^ng- tlie three regions.^ The 
mitocliojtxiria at 150 days of age differed, tn size by 9^.5%, at 
^ 300 days by»8%, and at 900 days*by a significant: 27%; This 
was due^lajrffely to tlie much sPBller orcjanelles \x\ tlie'peri- 
nucleai region. ' \ v 

. AS' a result of tJie training p;,Txjram, the trained aniiiv)xls 
)S3essed mitjoclx^ndrial profiles more siiiu.lar to young scden- 
kcy animals' than ttieir- age iiiatched peers, 'Ilris was shown by ^ 
simller si.fced organe],les. Mowever, among tlie three regions 
th(We was- a slight difference in si2e3 witli a 17%, 17%> and 
19%\ differences respectively in tlx)se '^airii^.tils \^iich began 
traVning at 150 days, 300 days, and 450 day^ of age. * Again, 
tliiA difference wa^ largely due to smaller mitoctondria in 
tliG peirinucl e^ar region. Ver^^ little difference an>ong tl^e 
tlirce reivfions were foi^nd in mtocl'>ondri.al nunixirs. Therefore/ ^ 
it cppears Uiat mitoctondrial clmnges are prol:>ably not con^ 
fined to i^t^ecific i-egions, l:5ut tiie efvt\ire ii[iy(x:cu:di al cell- 
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WE RELATIONSHlip 6> ^)kmL ISOMETRIC STRENGrfl Wim FIBER TYPE. 
COMPOSITION IN mn and women endurance athletes. Priscilla M. 
Cl^trkspn, .Walter KrVB,f Anthony Malchionda, lAiiversity of 
Massachusetts, An^Jierst. * ^ , 

the relationship of knee and ankle ex-tension isometric 
strength with fiber composition of the Vastus lateralis (v.r.) 
and gastrocnemius (gastrp^o^.) muscles Was examinejJ in seven men 
and soven women endurance athletes. ^ The pef'cent^ge of slow ^ 
twitch. (ST) and flast twitch (JPTa and PTb) fibers was det^ermined 
from muscle biopsies. Knee extension strength in men (65.6 Kg.) 
was* significant ly greater (p<-OS) than in women. (-17. 2 Kg.) 
Although no significant^ difference was found between men and 
women in ankle extension strength, the actual strength measure 
-for men was 150.3 K^/and for women was only ^7.0 Kg. Fiber 
type composition of the v. l . and .gasfi^oc . muscles was very 
similar in men^ and women. The percenta-g^s of ST, Ha and FTb 
fibers in the v.l. were found to bed^7.1%, 35*9% and 7.0% for 
women and 6^.8%, 27.5% and 2y6% fojwnon. .The corresponding 
percentages in the gastrocXwcre 65.0%, 32.0% and 3.0% for wo- 

- men and 70.6%, 28.5% and. 6.5% for men. Percent ST fibers in 
the v.l. correlated ;5£)' with knee extension strength for the 
combined groups; whep' ana lyzed separately, this correlation 
was .63 for men and only ,2A for }^^v)mt^n, The correlation 
between percent ST fibers of the gastroc. and ankle extension 
strength was .51 for combined groups,., .^19 for women and -.19 
for men. Thus, men^ had a higher correlation between percent 
ST fibers of the v.l. and knee extension strength conyoared to 
women,, while the reverse was true for the relationship of 
gastroc. ST percent and ankle extension strength. Those 

.findings suggest a predominant involvement of ST fibers in the 
prbduction of 1) ankle/ isometric strength for women, and 2) 
knee extoision isometric strength for men. Also, thc^ relations- 
ship to be pxpected between muscle fiber composition and maxi- 
mal isometric strength may well depend upon s^^ as well as the 
specific muscle group under study. 
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MUSCLE FIBER TYPE COMPOSITION AND ISOHETRIC ENDURANCE OF .POWER 
AND ENDURANCE ATHLETES, Gary K«m«n. Priscllla M. CUrkROn. 
Walter Kroll» University of HassachusettQ^ Axnherat. 

* Recent Investlgationa hav^ demonstrated a algniflc^t corrt^ 
lation between imjyscle fibv typo composition and physical per- 
formance capabilities* High-strength, power athletes are gen^ , 
erally charact!^lred by a preponderance of fast-twitch • (Fj) 
muscle fibers^ whi^e endurance athletes generally have an abun^ 
danc« of slow-twitch fibers. ^Much of the work relating fiber 
type composition with physical performance capabilities Has 
been restricted to analysis of the vasturi lat^iralls 'mijscle ^f 
the lar^e muscle group responsible "for knee extension- ^ 'in an 
effort to extend this research to another, smaller liiuscle group 
involved in physical per formance , a study was conducted to cbm-^ 
pare power andl endurance athletes in -plantar Jflexlon strength 
and isometric endurance. The subjects' consisted of e4.^ht 
weigbtlifters and seven long distance runners* Plantar flexion 

' strength' was measured with the ankle at An angl^ of 90 degrees 
over a period of four days for baseline stabilization. Ort the 
fifth day, each subject was administered an isometric holding-^ 
time task in which he was required to hold a weight correspon- 
ding to 5QX of the individual's maximum Isometric strength for 
as long as possible. The exercise task was performed three 
times with a four minute rest between each bout. Results 
showed that the ' weightllf ters had greater plantar flexj-on 
strength than the runners (440*0 lbs. versus 278.7 lbs-)- In 
add Itlonjf while thfc runners possessed mostly ST muscl^fe fibers^ 

**(7Q*6X), the weight lifters had significantly fewer ST fibers 
I (47. OX). Mean en^yrance times averaged over the three bouts 
were 70^0 secs« f <fr fthe weightllf ters , and 133.5 sees, for the 
dlfiiance runners. A significant positive correlation was found 
between holding time and proportion of ST muscle fibers (r-,55X 
It was concluded ths t a definite relationship exists between 
muscle fiber type composition and isometric endurance, which is 
in accordance with the principle Of specificity of tralnlng- 
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THE ENERGY COST AND .HEART RATE RESPONSE TO STATIC AND DYNAMIC 
ITG EXEWhSE 1^1 FEHAliCB. P-alrlcIa Long Danoff, Unfverslty of ' 
Maryland Department; of "Physical EducatFon, 

The purpose of this study was to compare the energy co'St and 
heart rate response to vor lab 1 e- 1 oad static and dynamic^ leg 
exercise. Young adult woiTien (N » 5) performed ffve-ininute bouts 
of static (Isometric) and dynamic (isotonic) log extension 
while* In a s I tt ing ^pos I t Ipn on a we i ght^ 1 oaded dynamometer. The 
static loads were 50, 60» 70, and 80 lb, and the dynamic losds 
were 30, kO , 50, and 60 lb. A knee angle of 115 degrees was 
maintained during static worl<. During dynamic work the knee 
angle ranged from 90 to HiO degrees, and a cadence of 20 rpm 
was employed. A Quinton ECG Monitoring System and a Bec;kman 
Metabolic Measurerl^ent Cart were used to obtain data at 30-second 
intervals during f i ve-mi nu te res t , exercise, and recovery 
periods. Results indicated that oxygen consumption arid heart 
rate increased as an apparently linear function of workload for 
both types of exercise. Mean ranged from 1.72 - 2.20 METS 

for static, and I.92 3. 01 METS for dynamic exercise. Mean HR 
ranged from 8^ - IO6 bpm for static, and 87 - 101 bpm for 
dynamic work. When the tWo types of exercise were compared at 
equal workloads, tlie dynamic work was found, to elicit sFgnlfi-- 
cantly greater levels of oxygen uptal<e and heart' rate. The 
metabolic energy cost Increased as ah apparently linear function 
of workload for botli types of exercise. The net energy cost in 
kilocalories ranged from 0.90/mtn - 1 .67/min for static, arid 
1.07/mrn - 2.50/mrn for dynamic work. The energy cost of dynamic- 
exercise was significantly greater and apprpx imatc 1 y (?^ice that 
required by static exercise using the same workload. Based upon 
the above results it was concJudfed that bouts of static and 
dynamic exercise whicluemploy equal loads for an equal period 
of • t'infe are not' pbys i o 1 og i ca 1 1 y equal or directly comparable 
since the energy cost and lieart ratv response to dynamic work 
is greater. * . > 
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_£j^LAC' 0UTPU3L ESTIMAtlON tN CHILDREH BY CARBON ^IpX^gE 

REBREATHINO: A« EVALUATION* OF 'MEASURKMBITr TECIIttiQUES AND 
MEl^aOPS FOR tm CALCULATION^ Olf AETBRIAL AW) MIKED VENOUS 
CAMOH DIOXIDE CONTENT OF THE BLOOD. W.F. Rln©r, Jr.,; RaU 
GiseaQman; and, R.a: Bolleau; Physical Fitness Research Lab, 
Utxivoralty ^^f Illinois at Urbana-Champaign* 

, The purpoao of tUlsi investigation was* to coiupax'o various non- 
invasive metl^ods and t^chniquos of eacimatinft exercise cardiac 
outpq^. In children'/ by carbon dioxide robrVathiug to values 
reported in the llteratuife obtained by dye-dilution techniques- 
Theads^ta ©evaluated ^n thia inve^^tigation wore obtained during 
exercise testing of 7-12 year old boys and girls. Data for 
the estiuiatid^ .of PvCP2 were obtained by the equilibrium 
(plateau) technique of Collier (n * 2^i) and by the exponential • 
technique of .Defares (n ^-^ 70), .Both submaxiiiial and maxinuil 
exercise le"\^ls were measured with the exponential technique, 
while <^nly subwaximal values were obtained by thcr equilibrium 
technique. Approximately^ 15 seconds of expired CO2 were 
recorded bt'^i"^th by breath inmiediately ^preceding rebroathing 
for the estimation of raC02. Both end-tidal-^and Bohr methods 
were* applied to obtain PaC02 vaXues from data t^ken by both 
techniques* PvC02 value© determined by the equilibrium 
* technique were considered both with and withmit a ''downstream , 
correction'* being made for tflie assumed alveolar to arterial 
PCO2 differences when no CO2 exchange is occurring across 
the Ibngs! ThQ results of the investigation revealed that 
P"v'C02 .values destermlned by tlj^e equlllbripra technique and 
calculated pausing the "flownstream correction" and PaC02 values 
calculated with eithbr t^ie,Bohr or end-tidal, methods resulted 
in cardial output value.^ of similar magnitude and comparable 
t^o those obtained by dye--dilution. Wlion the exponential 
technique was used to determine PVCO25 the ivaluos oT cardiac 
output compared most favorably with those determined by dye* 
dilution when tlie end-tidal technique was used to calculate 
PaC02- Wo "downstream correction" was applied to the 
calculation of PVCO2 wlien the exponential technique was used 
doe to the assumption tliat there is no alveolar to artierlal 
PCO2 difference during continuous gas (Exchange. 
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BIOLOGICAL VARIATION IN VO2 MAX. Stanley P. Sady, Victor 
Katch, Patty FrtaeJson, UnrvGrsl^y of "Micliigan* 

To study the extent, of biological variation in VO2 max, 
5 trained subjects (A females, 1 male) wera tested approxi*- 
mately 20 times on a continuous, atep^-lncreiuent treadmill 
test to volitional exhaustion. VO2 max^ was determined using 
the Douglas bag method. Of the 80 maximal treats administered 
61 percent resulted in VO2 values meeting the criteria for 
'^truo^* VO^max. Biological variation was determined as the 
.b,d. of an individual's VO^ max scores. Experimental error 
(variable error of the instruments) wasv^ctermlned for each 
piece of equipiUent in repeated experiments using reference 
gases- Results revealed that biological variation accounted 
for 90 percent ot*^ more of the i 5 to 8 percent variability 
in max within an indlvldua] . Experiraent^Tiswe^or accounted 
for les^ than 10 percent of the variability. Thesfe^^^tij^ta point 
to the relative reproducihillty of VO9 max, and suggest (1) 
that mqst of the variability in VO2 max observed among sub- 
jecCB is due. to true individual dif f erences , ^and (2) because 
of biologica;i varla]>illty control data are needed in train- 
ing studies where VO2 max is used as a 'dependent \nea8ure. 
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EFFECT OF ALCOHOL ON CA.RDIORESPIRATORY FUNCTION. Vernon J. Bond. 

There arc 'ContradlcCory reports concerning the effects of 
alcoliol on physical performance. The numeroufs measureB associ- 
ated with physical performance, auch'aa heart rate, oxygen con- 
eup\ptlon and endurance, demonstrate varying degrees of reactions 
to the ingestion of ethyl alcohol. The purpose of this study 
was to examln*; the acute effects of alcohol on heart rate and 
oxygen consumption before, during, and after a progressive 
bicycle ergometer ride to voluntary exhaustion. Male university 
Ktudents, light (N-'S) and moderate (N-5) drinkers served as sub- 
lect^J and underwent three separate trials of a work task con-» 
slating of throe minutes each at ;)60, 720 and 1,080 Kpm/min, 
with the'l/ist work rate continulng'to exhaustion. Prior to each 
trial, the subject conaumeH either a placebo (Occ/lb.), small 
(.2cc/lb.)v or moderate (.^icc/lb.) does of ethanol, mixed as a 
20 percent solution in grapefruit juice. 'Heart rate, and oxygen 
yntake were determined at rest, during exerjcise, ^nd in recovery. 
Measure of endurance (time to exhaustion) Was recorded as work 
performed beyond the third minute at 1,080 (Kpm/mln) work load, 
maintaining a pedal rate of 60 Rpms, The overall ^alysis by 
two way ANOVA' supported the ooncluslon that neither a small nor 
moderate dose of alcohol significantly affected endurance or 
heart rate and oxygen uptake durfni.> rest, exercise, or recovery. 
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Bruce J. Mnrtln, Edw^jird J* Morg^m/ Clifford Zwillich, and 
John V* Weil, Vniv«r9ity of Colorado Medioal Ct^nter^ 

, Ventilation (Vjg) steadily ii:i creases without reaching a plateau 
during heavy long-t^rm exeroiae at a constant work load. This 
ventilatory drift has iit\portant in^plicfations both for Qndurance 
athletic performance 'amd for the adequacy of g&s exchange during 
prolonged wofk* Although the mechanism responsible- for the 
progressive Vjr rise remains unexplained,, it has been suggested 
that it may result f'rom stimulation of tlio respiratory center 
by the increase in central body* teir\perature that accon^aniei^ 
long-term exercise* To test thi^ possibility, we measured Vj; in 
10 healthy males at a cycle ergometer work rate of 150 watts 
before and after elevation of rectal ten\per^ture (T^;^) by either 
1,) 4*7 minutes heavy exercise, or 2) passive heating in ^ bat^* 
In both ..phases of the study mean Tj^^ was raised CB^'C, We found 
that exercise-induced Tj^e rise increased Vy^ at tlie 150 watt work 
load from 62,0* + 3,0 to 67,1 2.9 1/min BTPS (P <0,05), a ^ / 
result consistent with the existence of an exercise-* induced 
ventilatory drifts. However, elevating Tx-q by heating in a bath 
left exorcise Vj£ unchanged at the game work rate, indicating 
tliat passive core ton\iperaturQ rise fails to produce a ventilatory* 
drift. This result suggests that the drift in during prolonged 
heavy exercise at a constant work rate is not directly due to 
increased contral body temperature* (Sv^ported by NIH, Grant IIL 
14985) ^ 
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"THE EFFECTS" GF FLTCTl^YOaMFHrc TE-mAe^^ 

TECHNIQUE ON THE METABOLIC RESPONSES TO SUBMAXIMAL E)^RCISE, 
Ronald Q. Knowiton, Miohaal D. Cohon, Joel Thirer. Southern 
Illinois University, Carbondale^ IL , . ' 

Tho purpose of tl^is study was to detarmino if olectrymyo- 
graphic biofeedback (pMBF) c'avld Alter tho physiological effi- 
ciency (PE) of subjects during submaximal exorcise. Fourteen 
s\ibjocts who demons treated significant resting frontalis, muscle 
action potential wore administered a bicycle ergometer test to. 
determine maximal aerobic power. Ten ©ubjects were Randomly 
SQlQctod to servo as experimentals and four subjects served as 
controls. All subjects wei^e givon pre and post tests at M0% and 
70% of th'e workload which established their maximal oxygen up- 
take capacity. Tho experimental subjects participated in six 
BQSsione of EPF training" using the frontalis muscle during a 
span of two weeks : The subjects participated in the training 
while seated comfortably in a chair placed within an anechoic 
chamber. Although 'significant reductions for the treatment 
group occurred i^ the oxygen consumption of the two workloads 
p<;'.05, the greatest reduction, from 31;0 to 26.3 mi/kg. mip-l 
was observed at 70% of maximufr workload. Pulse rates decreased 
from 12ii to 109 and iSM to 136 bpm which were significant £<.05 
at both workloads. Ventilation (BTPS) wore significantly, 
decreased only kt the heavier .workload . The only significant 
change noted for the control group was a decrease in pulse rate 
at the 70% level from 163 to 155 bpm. Neither group. Indicated 
a reduction in the perceived exertion at either workload as 
measured by the Boi-g scalp. It was concluded that short term 
EMBF can increase the physiological efficiency of a sul)jact to 
do submaximal exercise. The value of this conclusion would be 
its application in improving the tolerance for exercise of 
subjects physically incapable of exercise training. 
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THE RELATIONSHIP BBTWKBN ANAJEROBIC POHER AND ALAOTIG GABAOITY IN 
COLLEGE-AGE SXUDENl'S, Mari&'V. Tidiamont, Patricia I. Fitrgerald, 
Ronald G. Knowltou, Southern Illlnole Urdverelty, Carbondale,- 
III'. Michael Sawka, Wright State University, Dayton, Ohio* 

« 

The purpose of the study wns to dotennln© the relatlouehip 
between axxaoroblc power and alactlc capactty in 50 colloge-age 
, students (32 male and 18 f omale) . Sul)Jact8 woro Ciiuod ae thoy 
ran an ordinary flight of stalre, 2 steps at a time. The fasL- 
eat performance timo was used to calculate maximal >anacrobic 
power (margaria) . Maxiuml alactic capacity was determined using 
not x'ccovery VO2 calculatiiW from ventilatory samplas obtained 
after a short exhaustive irun on a motor driven treadmill (Fox). 
T^st'-retest reliability was calculated for each performance 
iuea8uro.> ^d tests were repeated with a minimum Intervontioxi of 
one day. There were no significant differences between tests 1 
and 2 for m^^Klmal alactic capacity^ the moan values were 92,85 
cal/kg and 89.61 cal/kg for tests 1 and 2 respectively. The 
mean maximal anaerobic pbwer values x^ero 53.32 Kcal/min for 
test 1 and 55.66 Kcal/min for test 2, there were significant 
differences between these two tests, t - 5.08, £< .001. The 
Pearson-Product Moment correlauion between maximal anaerobic 
power and maximal alactic capacity, r »« .59, was significant 
(£ .05). The aiiiount of variance accounted for by maximal 
anaerobic power (R " -35) was relatively low indicating that 
only a portion of maxd(.mal alactic capacity could bo utilized 
In exercise of short duration. The significant difference 
between the means of tests 1 and 2 for maximal anae^robic power 
indicates a learning effect. The practice effect should be 
taken into consideration in tho adniinistration of this tost. 
A lep.rning curve shpuld be constructed to more accurately 
evaluate an individual's maximal anaerobic power* 
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fiPIOTt? QV eiRCUIATORY OCCLUSION ON .SUB^lW^i^1iL , I^TO 
AnCI;. Robert C. Scffass, G. Alan Stull David Ben-Siro, Unixfor- 
sity of Minnesota; Jay T. (Kcanioy, Uj) Ivors it^y of Kentucky. 

'Hiis study exmiiincd tluy c;f fcct.s on sub/iiaximal endurance of 
artificially occluding tl)e/^)lood supply to /the h^id-gripping mus 
cles. Upon reporting to ytne laboratory foyr tei>ting, each ol* the 
26 male subjects was tesl/(/d for grip flex/on strength. Three 
strength trilUs were admmisterod with a rest interval of 30 sec 
interposed betv^nm succesj^i'vc trials, Tl/e mean of the three/ 
trials was taken as the subject's iftaximip volvxntar)' contraction 
{WC) . I-ollowing a 2-min, rest interval, the' subject tnen at- 
tempted to maintain for as long as pos^y^ible a L'ontraction at a 
tension equal to 35, 50, 05, or 80 per/ent of his MVC. Every 
subject wc^sH^sted at all tensioji levql.^ under nonual circula- 
tory conditTOT^ and witli the circulation artificially occluded,. 
Occlusion was cM:compl1shed by placingv a blood pressure cuff 
around the upper arm aj)d inflating J tr to a pressure of 220 mm Ilg 
which was maintained until the presciribed level of tension could 
no longer be sustained. 'Hie bout was terminated v%fhen the sub- 

• Joct's tension fell below the required level luid could not be 
regained to that level within a pci/iod of three scaonds . The 
time the subject persisted was recorded to 'the nearest i^econd, 

A minimimi of 72 hours intervened Ijbtwecn successive testing ses- 
sions. The results of the 2 x A fblood flow x level of tension) 
analysis oO variance with repeatCid measures across both factors 
yielded significant (})<,{)S) li-jfatios for the main effect of 
*'l>lood flQw, main effects of leveA of tension, and , interaction 
between blood flow and level of/tension. The signi f icajit main 
effect of I)lood flow indicated Aliat when civeraged across all lev 
els of tqnsion, the mecUi lioldi/iji time uider tlie nouoccluded con- 
dition was higher tlian that w|/en circnhition was occluded- |X 
'l\ikey w revealed th^rt when ii^'ldinj^, times were overagod across 
the i^lood flow levels all dylferences among the tension levels 
were significcUit with endurajicc times improving aKAlevel of ten- 
sion was reduced. An ;ina Lysis of the simple eff/cys of occlu- 
sion across the foui* levels of tension revealed that the effect 

* at thb 35 percent MVC wc>^ signi f iciuit ly greater tlum at all 
other levels. An anniysis of the I'elcit ionsliip between strengtli 
and relcitive endurance yielded correliit ion coefficients v%flucli 
tended to be largel\/negat ive and imnsignif icnnt . The range was 
from ,.11 to -,48, ^k1 there was no discernible effect on tlie 
magnitude of the/correlation as the tension level was altered. 
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iBJOratRIC FLAMT^ J^XIOW STRPiCTH FATIQUB PATTBRWS IN POWER 

AND BNDURMICE XEAIHED SVBJBCTS; Wtltir KrollV IHi^ Zl»bn% " 

l90«Mtrlc ©tr^ngth ^fatigue pmttarns induomd by aerial 
oontractlona war* studlad tn aight wajlf atrangth tralnad po^ar 
athlataa and ulna maU anduraada (tr<rlnad 'liietanca ruunara^ Fa^ 
tigua raglmajii of 25 trlala vlth Intartrial rast parlods of 5- 
or 20*aac« vara un^d to altclt dlffarant fatlgua lavali* Trials 
conalatad of 10- sac tnaxlmin:!! ifloiaatrlc coKitractlotis of tha right 
ankla a^ftanaor nniscXa group^ In^apandantly attabll^had baflalltift 
straugth vas not significantly hlghar than Trial 1 straftSth oa 
either of tha two axerciaa daya^ Actual Trial 1 atrangth, hov- 
avar, waa coaslatantly laaa than baaallna atrangth. Ftftrar ^ub-* 
jacta ahowad vmallar dlf farancaa batvaan baaallna and Trial 1 
strangth, (diffarancvia of -2*3% and -5*6X) than anduranca aubjacta, 
(diffarancaa of -8.5% and *ll*5X)* Bnduranca aubjatta (X*«127 kg) 
vara algnlf Icantly vaakar than power sub Jacta (X«192 kg)^ For 
tha 5-aac rast conditloa, powar aubjacta fatiguad 39X vhila 
andurancQ aubjacta fatigued 317^^ Power aubjacta damonatratad 
significant linear^ ^ quadratic » ^nd cubic trend codiponanta in tha 
fatigue curve while endurance aubjecta exhibited only a' linear 
trends For the 20-»ec raat condition,* power subjecta fatigued 
15X with significant linear and quadratic t^end componenta vhile 
anduranca aubjecta had a nonaignif leant atrangth loaa around 5%^; 
Significant between group differencea on linear » quadratic, and 
^ublc trend cooiponents resulted for both reat condltiona, 
Reaulta are In agreemant with previous atudies which have 
reported significant differencea in ls6metric wrist flexion 
strength fatigue curves between different levels of atrengthfor 
both males and females. Power trained aubjecta exhibited more 
complex fatigue pattema in terms of statist^^cally algnlflcant 
trend cooiponants and greater abaolu1::e and relative strength 
decrements than endurance subjects « It is not known whether the 
dissimilar fatigue patterns found in power and endurance trained 
subjaqta are due to differencea in maximum strength, muscle mai|s, 
blood low, energy source utilisation^ or muacle fiber type 
cotaposltion. 
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POWER OUTPUT IN THB INTACT HUMAN MD9CLB. John Cliyrton, Texiui 
Chrlatlmi Univ«r«ity 



th% purpoM of th« proMnt atudy was to d«tttrmiiMi pow«>t out- 
put in th« Intiujt human rauacla when loaditd at 3 diffarant p«r*^ 
c«nt<ig«a(30,60,90) of tha maxlxoml wluntary dynaoiic contraction 
«tr«n8th(lRM) > and furth«rmor«» to aacartain if 2 dlatlnct rou- 
tlna9 of walgh.t training hMd dlffarantlal affacta on powar out- 
put, atrangth, and anduranoa^ Thlrty-tiro mala unlvaralty atu- 
dantagvara aaalgned to ono of 2 groupa, ona training at 80X of 
thalr^lKM on tha banch preaa and tha othar group training at * 
50X. Diaplacamant curvaii irara obtalnad by a machanlcal appa-* 
ratua vhlch connactad tha banch praaa station on a Unlvaraal 
Gym via a potantlomatar to a Honaywfll chart racordar. Powar 
output waa datanmlnad from tha ^laplacamant curva»*\ Strang th 



praaa » whlla anduranca vaa avaluatad by calculating tha total 
amount of vork aach S could parform at 50X of hla IRM. It vaa 
olaariy; damonatratad In both tha pro- and poat^taat altuatlona 
that tha moat powar could ba ganeratad at a loading of 60% of 
tha Sa lRM(p< .001). Sa failed to ahow ar^y atatlattcally alg- 
nlf leant Improvamant In strength, anduranca, or povar, and 
thare vaa no significant dlff franca groupa on thaaa 

parametars. Although tha reault^^^wara not statistically alg- 
nlf leant, tha findlnga Indicate that training at a load of SOX 
of one's IRM may be Juat a» afficiant In evoking changes In 
power, strength, and endurance as training at a resistance of 
80X of the IRM* The 60X loading which yielded optimum power 
may be an Indication of an Intrinsic q\iallty of muscular 
function and/or may be strongly Influenced by the length- ten- 
sion curves of the muscle groups participating In' the mdtlon. 
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t)6iilgtied to oompara hemlth 
porc^ilvod quality of llfe> thi 



ex«miix© tha Importaaao of bealtt and fitu^cia for happlM«o 



aud ffattsfactlou with Ufa In 
malofl and f orty-^oveu £«male pa 
Departs of Justice Pljyaloal 
of queWtlons on the quality of 



measurei^ of health and fitnesa 
number of situps and per cent 



heiijlthy and are more oatlefie^d 
exercise in their lives* Ph^s 
females (setups) have more pos 
bodies. Moreover, those with 
more healthy and are more like 
lives. S,uoh findings were exp 
finding that those with the mo 



nd physical fitness with 
tasearoh was an attempt to 



-Acft<sirioa* One hundred forty-four 
rtioipants in the United Statas 
Fitness Program answered a series 
their lives In the ^a^hington 



Metropolitan Area* They reportjed their likes and dislikes about 
their homes, cities > neighborhoods > jobs, non-work activities, 
etc* Self reports of health status and happiness and cwnposite 
indices of overall life- and job satisfaction and oody image 
were related ,to a number of ant iropom/trtc and physiological 



Maximum oxygen uptake (V0*2), 
?dy fat were chosen a^ the 



fitness criteria. All data wera obtained prior to a fitness 
training periled* .Generally tho?e physically fit feel more 



ffith the physical work and 
jally fit males (VO'2) and 
::ive attitudes toward th^ir 
more positive body image feel 
to be satisfied with their 
ested^, However, the addit^nal 
St and the least satisfaction 



with American life were less fit than those with medium satis- 
faction, a result found for botti oxygen uptake and situps^ iU 
more difficult to explain* Several alternative explanations 
were presei;ited to account for thie inverted "U-shaped'* relation- 
ship between satisfaction and fitness. 
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-EXPECTANCY. DIFFERENCES- BETWEEN MAL£S . AND. FEMALES IN THE 

PERFORMANCE OF PRESELECTED AND CONSTPAINED MOVEMENTS. 
Richard F. Gorson, Floridsc State University. 

Performance differenoea and differences in expectancies of 
success between men and women wore examined relative to the 
replication of preselected and constrained movements. No per- 
formance differences wer^! found between the sexes, but pre- 
selected movements \^ere ,beproduced more accurately than con- 
strained movements. Pex>sons who made preselected movements 
also expected to replicate those movements better than their 
constrained counterparts while males evidenced higher expec- 
tancies than females with respect to the replication movement • 
However, no differences were found in ratings of future expec- 
tancies after the subjects were informed that the reproduction 
accuracy of their initial 'performances was similar. The re- 
sults were discussed in therms of a cognitive interpretation 
of the preselection effect, and the cultural stereotype of 
women in achievement settings, as well how the acknowledge- 
ment of a good female d'erformance can lead x^oinen to elevate 
th<?ir future expectancies of success. 
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PEOPLE* Jny J. Coakloy> Unlveraity of Colorado/ Colorado 
Springs. * . 

The part li:lpat ion of youngsters la organized sport programs-^ 
has Iticro^ed dramaLlcally ovat the past two decadas. Until 
recently, few people quest;Lon©d this trend; it has usually boen 
assumod that participation in sport is wholesotQe and conducive 
to normal child dGveloptaont , But during t'h© past few yaars 
organisfed sports havo come under attack. Critics accuse t\\m of 
being overly competi^iive, work-oriented, funlass programs , lead--, 
ing participants to becomo anxlGty-ridden failures or Qynlcal 
Sport spGClalists* ^ Proponent?? of . the programs have rdspond.od ' 
with ©igually extreme statements about, thB positive consequences' 
\ of participation. This paper is an aftempt to move beydnd the 
rhetoric about youth sports. An understanding of what happens 
to kids during their participation in different types of sport 
activities requires an awareness of (1) the characteristics of 
the social |Contexts In which the actlvil^ies occur and (2) the' 
meanings tl,\at the kids themselves assign to their Qjjcperletrces * 
The paper presents a brief review of the structural differences 
between play, games, and sport and reports data collected on the 
subjective experiences of young participants (less than 13 years 
old) in. each of* these activity contexts. Data were gajttiered 
through a combination of semi-^structured interviews and obser-- 
vations of participants in organized youth sport prc/grams (foot- 
ball, soccot, baseball, and softball), informally organf!z:ed 
games (vax"lety of types), and spontaneous pJay activities^. The 
findings clearly suggest that: the .patterns of experiences vary 
* according to the context in which they occur. The motives for.. 

par<^icipat ion, the dynamics of the activities, the meanings 
.' assigned to experiences, and the implications of the subjective 
/ experiences are different for each of the settings. It is con-' 
' eluded that spontaneous play is an emergent, expressive, and 
structurally unstable 9(!tlvity sustatned through role playing. 
Interpersonal exchange processes, and liimiediate positive 
reinf orceJiient . Games are activities dependent on abilities to 
manage competitive interpersonal relationships and they provide 
experiences with a combined emphasis on expression, personal 
Involvement, and controlled uncertainty • Organized sport is a 
structurally stable activity providing experiences focusing 
on role learning, performance, and outcomes. ^ Each activity, 
offers a unique and necessary, but incomplete, set of develop- 
mental experiences. 
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CROUP COHESIVENESS AND TEAM -SUCCESS AMONG- WOMEN ' S INTJUlCQLLE^s 
GIATE BASKETBALL TEi^lS, Linda Cotter, CabrUlo College 

The problem of the Study wae to Investigate thk Influence of 
coheelvenees on Che team Success of women's intercovllenlate 
basketball teams. The Sport Cohesivenese Quescionn^re, a 
measure of'^grpup cohealveness was administered previous to and 
following the season to 138 members of the wonien^s baa^etball 
teams firom two college conference«i In Northern Call fbi^^i . Sue-* 
*ces8 was determined by percentage of games won. The daM were 
analyzed by stepwise multiple linear regression analysisV dl43- 
criminant function analy.sis and analysis of variance. ThV -05 
lev^l of signlf lcan/:e way uu^ed for all tests. The cohesiv\>ness 
variables Closely Knit and Power, the satisfaction variably 
Sat isfac't ion General, and the motivation variables Task Orio^n- 
tatioA and Affiliation Orientation were significant predictors 
of success^ The variables Power, Closely Kpit, and Enjoy 
Playing v5lth Others were significant in discriminating botv^eei^ 
isuccess groups. Scholarship schools differed from non--scholai\'- 
ship schools by -scoring significantly higher on Self 0-rienta-\ 
tlon and significantly lower on Affiliation Orientation, \ 
Successful and unsuccessful teams did not differ on preseason "\ 
ta postseason coheslveness changes. The following conclusions \ 
were made: Several oA the varieties csvn be used to predict 
success and discriminate between successful and tgnsuccess f ul 
groups. Scholarship women basketball players diCfer from 
non-scholarship women basketball players only by ^coring higher 
on Self Orientation agd lower on Af fi 1 la t loilv Orient at ion . ^ea-^ 
sona^l changes In coheslveness do not affect success. Further 
administrations' Of the Sp9rt Coheslveness Questionnaire are 
recommended using samples of male and female^ athletes of various 
skill levels and/sports to dererndj^e^hich variables demonstrate 
consistent sign! [icance . l-urt>^^Tadmin is t rat ions of the Sport 
Coheslveness QnefU ionna 1 re are recommended^ using samples of 
^male and fenuile athletes of various skill levels and sports tcA 
determine which variables demonstrate consistent signi f ieance - 
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The purpoaa of this study wa$ to further lttv««tig«te th« r«la- 
tlonshlp^^^tw^^an JuvfittiXi5t dtlluquency and partlclpittlon In , 
athletics. More Upeotf ically^ the study attempted to take a. pre- 
liminary look at' the nature of vhat has bain referred to by sport 
sociologists as 'athletic delinquency' . Al^though previous 
sttxdies have supported the negetlve Association between athletic 
partlclpntlon^ana^Juvenile delinquency, little research of an 
empirical type has been directed towards the nature of the de- 
linquency in vhich athletes are likely to be involved* Self* 
report questionnaire* were administered ;:o 179 mdle students 
from three selected state schopls. The questionnaires obtained 
, selected background characteristics of the sample including age, 
participation in athletics, self-^reported acts of Juvenile de- 
llnquency, 'and attitudes towards the seriousness of specific * 
offenses. For the purpose of statistical analysis the Chi-square 
test was used (p -<^»01) . The results in^llcated that the over-all 
relationship between athletic participation and juvenile delin-^ 
quency was a fuotion of the degree of athletic involvement and 
tl\e type of offense. Higher rates Of delinquency were found 
among athletes who rel>orted a high degree of^nvolvement in ath- 
letic programs tlian among athletes who indidPed a low level of 
participation. HOweVer^ Urates of delinquency among the present, 
sample of athlete^ decreased when the level of offense was 
classified as more s^srious* In other words it was/ found that 
the J^esa serious the offense ^ the greater the invorvement of 
athletes in delinquent behavior. 'Athletic delinquency' among 
the present >aample was based more on minor offenses (e.g. drunk- 
enness, iieighbourb^ood disturbances » minor drug charges) - . 
behavior which is ipfiore likely to be immediately visible to so-^ 
ciety in general - than on offenses categorized as more serious 
(e*g» stealing^ assault ^ breaking and entering). In conclusion^ 
the pre^Sttt evidence suggests that the phenomenon of 'athletic 
delinquency' may not in fact be serloiisly anti-social,^ 



March 17, 197^9 
10:00 am j 

ERIC 



Jeffrey 0* Segrave 

Dept. of Physical Ed, & Dsnce 

Skidmore Cc^ege> 

Saratoga SriBbgs, New York 12866 



35 




TH^ HQMB COUKT APVANlAQEt A 80CUL FACILITMION lOTRRPRETAJlON. 



'mup E. V»j:o«V Unl'^«J^«tty of G 

thU study Mcwoiudd how plftyltxg *t bom* «nd on th« ro«d 
itef*Qted th« p«r£onn«,nce of ooUagA bMkatball t*«mB. Al«o» 
this reaemroh £orwal,*tftd * g«ner*l model £or lnt<irpjr«ting the 
»'hotnfe court mdvuutage," The d««igtt couuterbalAticsdd tb« te«n 
v»rl«blo by extralning 8EC team* only. During the X978 ieaion, 

. thft t<tn SEC t«ftm» pl«.y*d eaoU othor twioo-onoo 'on each town s 
oourt. Thus, theJ^a 90 SEC games with tJhe home team winning 

63 of them. Team'pa^orroano© for these games wa» divided in 
half. One half - represented home play and th© other half rep- 
resented road play. Each team played nine game* at home and 

. nine games on the read against the same opponents In^each son- 
dttton. Th*erefore, this design focused on teams of varying 

•ability wiiile equating ability between home and away t^eami. 
Data were taken f.rom SEC box-scorea, Thare .waa no significant 
difference between home and away performance with respect to 
field- goal percentage (FG%) or free throw percentage (m) , The 
FG% and FT% was 49% and 707. for hojaa teama and 487, and '687. |or 
visiting teams. *Also, the dependent var^bles, fouls and turn- 
overs, yielded no significant differences. There^was a «igni- 
leant difference between home and away performance for rebound- 
ing, F(l, 160)- 10.08, p^.Ol, and steals, F(i, 160)- 6.26, 
.P4:.01. Home teair\8 averaged three more rebounds and stole the 
bell 1.2 more tlmea than their opponents. There is no evidence 
of diff e^eences between home ar^ away team play with respect to 
highly' skilled (i.e. :FG7., FT%) or highly practiced (i.e.: 
turnovers) behaviors. Rather, home teams appear to differ with 
respect to reactive behaviors (i.e. isteals, rebounds). ' 
Moreover, these behaviors are aggressive risk taking ones. 
Thus, it seems that home teams win more often due to aggressive 
defensive play. These results lead to a social facilitation 
and territoriality interpretation of th« "home court 
advantage." 
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M.Akhtarj M.Al-riourl, J.Anholm* C^Foster, G^Gut^n, C;^H$llnian, , 
M.Ponock> and D*Schm1dt> University of Wisconsin ^ Mount Sinai 
Modlcal Cent^r^ Milwaukee > Wisconsin ^ 

A 70 yhir old South African long distance runnar, bolder of 
his age group marathon record (3:06:24), was stiidied to * 
determine the effects of 52 years of regular training on 
functional capacity and health* tiaximal treadmill exercise test- 
ing revealed no ischemic EGG abnormalities and an excellent 
functional capacity (5K5 ml/kg» m1n), Submaximl testing shew- 
ed that 85% of maximum ^aerobic capacity was required' to complete* 
the marathon in his record time. Hydrostatic weighi-no indicated 
that the subject was very, lean (13*6% fat) for his age. Huscle 
fiber composition (gastrocnemius) was 82% slow twitch, a finding 
in keeping with this individual* s lifelong success at marathon 
and ultramarathon events (.1952 Olympic Marathon « 10th place, 
5 time-winner of Comrades 54 mile marathon). Pulmonary fAinction 
and blood chemistry were within normal limits. Although total 
cholesterol wa^ somewhat high. (247 mq%)> HDL cholesterol- was 
markedly elevated (70 \m%), ^wenty^^four hour holter monitorinn 0 
revealed no significant ventricular ectopic activity althouoh 
frequent premature atrial contractions were noted. Left ventri- 
cular anatomy and function as evaluated by 11-modG echocardio- 
nraphy and Tc99m radionuclide cineanoioqraohy revealed values 
for end diastolic volume (157 And 115 ml respectively), ejection 
fraction (0.79 and 0.69 respectively), and left ventricular 
wall thickness to be comparable with those found in other elite 
distance. runners. Orthopedic status evaluated by physical 
• exqmination and radiographic studies revealed no significant 
abnormalities together with excellent flexibility and well 
balanced muscular strength. Thickened heel pads were also noted. 
The results of these studies would aopear to be Indicative of - 
the beneficial effects of habitual physical activity uoon the 
retention of functional capacity and health with aging. 
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PiWSlOUOGICAL -RBPBISES IlURlIJfi__QQUmiTlV£iJARAIli£l!J . RUIHJKJfi./. 

Carl FostQrj University of Wiscoris In-flount S1na1 riodlcdl Csnter, 
and Jack T. 0an16ls> University of Texas at Austin 

The physiolonical responses. of an experienced marathon runner 
were studied in the. laborat<5ry and durinq two mrat^ioa races 
requirinn times of 3:14 (A) and 2:58 (D) respectively. On the 
basis of laboratory studies, runninn at the average pace required 
for these.races would requfre 65.9% (A) and 72.5% (B) of the 
/ subjects VO2 max (61,5 ml/kgx min •^)), fleasurement of oxycjen 
j uptake at' 5 mile intervals durino each race revealed that the 
aerobic demands of runnincj under competitive conditions signi-^ 
ficantly exceed estiipates based on laboratory studies. During 
race A the measured VO2 ranned from 41.8 to 43.8 ml/kq x min 
and represented 68.0, to 79.3^ of the subjects laboratory VO2 
max, Durinn race 8^03 ranqed from 45,8 to 52.0 ml/kg x min 
and represented 74,5\ to 84.6% of VOg max. Durlny 9 of 10, 
measurements VOp durina the races was higher than would have 
been predicted Tor iWt momentary runninu speed on the basis 
of laboratory studies. The results indicate that the actual 
ohysioloqical requirements of competitive runninq may be consid- 
erably underestimated by laboratory studies. On the basis of 
these ddta> .1t is sugyested t;hat previous estimates of the ♦ 
Velative effort expended by elite marathon runners (70-85% VO2 
max) may, in fact, be rather conservative. 
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CLAJ3S MIDDLE Mm hOiHG DISTANCE GUNNERS. R.A\ Boil^au, W*F* 
Riu^ty Mayh^w^ aud G.R* Wleneke^ Physical Fltu^as 

R^saakoh Laboratory, Dc^parciw^xit of Physical Sducation, 
HJtvlverslty of Illiuoid at Urbaua-*Chan¥>aign, t.^ 

Tih purpose of this inv©etigation was to avaluato tho 
pliysiological charaot©ri$tic© of forty-oight national class 
(llstancei rvum^ra* A secondary focus was to qompar® the 
charactorlQtlce of rutini^rs who cotupote prlTi^Hlly in middle 
dli^tance ovents with thoso who cotopato primarily in long 
distance ovontia. 'Uhe subjects wore participanta iifra 
developmont clinic sponsored by the U*S* Olympic Couojiitta<5 and 
wero solectftd from across th© U*S*A. on tbna basis of provious 
perfontiatice records and future potential. Maximal and 
subinaxiuml physiological rospousos wore assessed during spaod 
and grade Incremented treadmill running* Additiotially , body* 
density was measured by hydroi?tatic weighing allowing 
esclmatlofi of body fat. For the purpose of data analysis, 
the rumtors were classified into two groups according to 
their primary events; middle distance (ItD) , N 24 , 800m 
and 1500 m run; and long distance (LD) , N « 2A, 3,000 m 
steeplechase, 5,000 m and 10,000 m run. Selected data for the 
\X and LB groups > respectively, were as follows; age (yr) , 
21.9 + 3,0. 22,2 h 2*5; ht (cm), 181.0 5.9, 178.5 + 5:9; 
wt (^g), 67.3 4 6.0, 64.2 + 5.1; % Fat, 9,5 I 2,9, 10.1 4 2,2. 
The VO2 max (ml/kgBW • mln) of the LD group was significantly 
higher than the MD group (75.8 + 5.0 vs 66.2 ;h 5,0) confirming 
the greater aerobic power requirements of LI) events. -Maxi^ial 
heart rate was similar for both groups (196.2 4 8.1 MD group 
194,1 + 8.3 LD group). A comparative analysis of the rmning 
"efficiency** Xnts^ also conducted based on the oxygen 
consumption at various running speeds. The data suggests 
dull there arAispecific physiological recjulrowents necessary 
. for exceptional performance in endurance running. Furthermore 
there appears to be several significantly different 
physiological characteristics required for middle distance and 
long distance running Events as classified in this study. 
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---PHYSIObO?^l<lAL--PkOFIL-ES-OF-H 

RUNNERS. N. K. Butte* University of '^>?lsconQin-La' Cro8S«* 

The purpose of thle inve8tip;atlon was to evaluate selected 
physiological characteristics of 22 hlp:h school girls (X-15*3 yr) 
who had been running competitively for an average of ,2.2 years 
and were averaging 25 mile© per week at the time of testing 
(summer) . The average best 2-mile competitlvo time foip the 
group was I2:jl2, After a 5 minute warm-up run each subject" 



performed a continuous uprilll treadmill run with the elevation 
Increasing 2%% every 3 minutes until exhaustion and/or when 
oxygen consumptioi) no longer increased* All physiological 
measures were determined every minute througho'ut , the run and 
ratings of perceived exertion (RPE) on the Borfc acaT^ were 
obtained for every workload. Body compos it ion wias evaluated 
by the hydrostatic weighing technique with residual volumes 
calculated by the niti'ogen ^jprocedure . The mean relative body 
fat was 16,3% which is considerably Jower than the average 
high school aged girl's, however> it is comparable to thavi 
reported fir older female distance runners. Although the mean 
value for (52.3 ml^kg/min) was considerably higher 

than that reported for the average femalo It is typical of 
that reported for the trained, teenage female athlete. The 
average maximal heart rate was 196.5 bpn and is similar to 
values found for this age group. When absolute maximal oxygen 
values (L/mln) were correlated with the individual's best 
competitive ?.-mil^ run and the 3,000- meter run conducted for 
this study, r*8 of ,51 were obtained for both runs* When the 
relative maximal values (ml/kg/mln) were correlated with th^e 
same runs slightly higher r'© of .61 and .66 respectively^ 
were calculated. Although the, RPE scale ranges from a low of 
6 to a high of 20, no subject indicated the maximal value when 
they terminated the run despite Che fact thai they could; no 
longer continue. 



^Thls project was supported through a grant from the 
University of Wisconsiu'-La Crosse Research Comm. it tee. . 
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_yBN0U_S_5LOgD JUCTAIE MfMSMCS^ im.MSM?3^^QiMhmmQ 

SUPRAMAXIMAL EXERCISE* Robert J Mof fatCStani^sy P Sady, 
UnlvGiralty of Michigcixtj Bryant A Stamford, Univorsity of Louis- 
villa; Victor L Kiitch^Univoraity of Michigan; Arthur Weltmanj 
Univar8[ity of Loui©vill<5. 

Thft purpose of this study was to invest igat© th« appoarant© 
(min 0^5) ^ind diaap'poaranc© (min 6*-A0) of venous blood lactato 
during active versus passive recovery froui supramaximal Qxotxise 
(S^^E)* SME conaistod of AO seconds of all-out podalling on a 
Monark bicycle ergomete^ at 5.5 kg* Post-SME rocovory patterns 
included active below anaerobic threshold (<AT) beginning 
luuuediately following SME, active below anaerobic threshold 
beginning -after 10 minutes (<AT-10) and 20 minutes of 
passive recovery, active above anaerobic tl;ireshold (>AT) 
^beginning < immediately following SME and pajaive recovery^ 
Anaetobic threshold was determined from the blood lactate 
i:incOnt rat ion-work rate relationshijp observed from an increment'^ 
1 continuous VO^ma^K test. Blood samples were obtained < from *=mv 
antecubital vein 'at 0,1»2,3,A, 5, 7, 10,15*20,30 and AO tninutea- \. 
po8C'-S^tE. Comparison of total pedal revolutions revealed no 
signif.icant differences among the 5 SME tests* Peak venous, 
blood lactate was the same' across treatments and peaked at 
minute 5 Tor all treatments except >AT which peaked at 
minute 3. Recovery patterns <..\T and >AT demonstrated the 
greatest lactate disappearance. * It was concluded that lactate 
di^^appearance is not related to appearance, nor does active 
*,vBtsu3 passive recovex^y InfluencQ lactate appearance. Recovexy 
from one legged (right) SME at 2.5 kg was also examined* No 
differences in lactate appearance or disappearance were found 
ai^ong active recovex^y with the right vei^sus left leg and 
pj^ssive recovery* It was concluded that active recovery with 
a fatigued muscle mass does not differ from a non-fatigued 
iuus'cl^e mass witli respect to lactate appearance and/or 
disappearance. 
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GLYCOGKU OEPLUTION in LIVER AHD TllREE FIBER TYPBS WITH RAPIDLY 

Boni\®r; Department of Health, Physical Education and R^croation; 
Unlv^SfetQity of Tsxa^ at Austin. 

To dotorralno the effocta, of rapidly <3xhauj3ti\e ©xorciao upon 
tho glycogon doplotlon patterns in the liv<5r and thr©<a different 
muscle fiber typos, fonale Wlstar-^straln rats woro run to ox-^ 
haustlon ^f^n a motor drivon troaduiill. The spoad progr^stilvcly 
Incr^jaQftd oach rainute from 21*5 ni/iailn, to 59.5 w/min. Aftdr 
thci anlnials attained the maximal ope<&d, the Incline of tho 
trijiadraill was raised 2*5%/min, to a maximal grade of 12*5%4 
Animals were judged to be exhausted when they wer<5 unablo to 
right, tjifemselves when placed on their back. The mean timo to 
exhaustion was 16.? minutes, x^hich is of sufficient duration to 
injure that neither immediate energy aources (ATP/CP) nor 
oxidative metabolism were the predominant energy sovircas. Dlood 
lactate levels using th,is protocol on another group ranged from 
90--lAOmg.%. Tissue samples were taken from the liver, aolouci, 
superficial and Intermedlvite portiov\s of the Rectuo rOT\orls. 
Tlies^? muscles represent slow-twitch oxidative (So5, faat-tv/ltch 
glycolytic (FG), and fast-twitch oxidative -'glycolytic (FOG) 
fibers, respectively. Tho tisouee were frosen in liquid 
nitrogen; the protein was digested in boiliijg KOU: the glycogen 
was extracted using etha'^oi, and its concentration was measured 
spec trophotometrically o^'.ainst glycogen standards which v^xo 
purified using an anberlito column* After exhaustion tho 
glycogen levels fell 65% in the liver, 78% in the SO fibers, 
75% in the FOG fibers and 81% in FG fibers (P<0.01>. Unlike 
reports of steady-state exercise lasting two hours where only 
the SO and FOG fibers exiiibltod glycogon depletion (approxi- 
mately 50rO, thin type of exercise exhlausted the glycogen in all 
fiburs Indicating the mssive recruitment of all muscle fiber 
types. Furmiermorej the depletion of liver glycog<sn which will 
result in hypoglycemia is also rapid a:\d quite substantial. 
This node of exercise is an excellent protocol for rapidly, 
exhausting experlnental animals. 
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^ ALlERAllOMSaiiailXOCHOHDKIAL-aiZB-AlflL 

RESPONSE TO ENDURANCE TIUIMIHO. Roger P* Parrar and Lotfan R, ^ 
U4y<ir> Univereity of tcsxasj Joseph \I. St^trnos and D^o 
Bdington, Univoraity of Michigan, 

Incroaoes in oxidative cap^iclcy of ©kel^&cal muacl© which haa 
undorgona onduranco training ia well docutointod* Tho concomi- 
tant shift Q in mitochondrial Qiao and cytochrome contend hav<s 
varied wlth'^dlf foront Invostigations* This study was undortak^n 
to look at th^ shifts in mitochondrial siae and cytochrome con** 
tont in order to hotter understand tha pYocoss of adaptation iv? 
resi>!>n«5e to aerobic stress.. Group® of adult mal^ rats were run 
for 4, 8, or 16 wocks* The duration of the runs progressed 
until the twdfthweek, at which point they were running 30 m./ 
min. for 120'min./ day. This* level was maintaine<J until the 
sixteenth week. The" quadriceps muscles, except for the vastus 

in^t^r-modiusv -w^ir^'^^xoi^ed :a*>4-bh^- ti^stre h^^ to obtain " 

th'3 mitochondria, IVo sizes of raltodiondria were o^talnod - 
through differential contrifugation . The protein atM cytochrou© 
CO iceitrations were measured spectrophotometrically . Ilito"- 
chondrial protein increased progressively per gram of tissue 
with training. The major portion of the increase in mito- 
chondrial protein concexitration in the fourth and eighth weeks 
occurred in the small mitochondrial fractions From the eiphch 
to the oixteenth week there was an increase iu the large 
Mitochondrial fraction, accounting for almost all of the in-* 
crease in mitochondrial protein. Cytochromes c-^c^ and b/uhen 
expresned per gram of tissue, peaked after 0 weeks of training, 
while cytochx'ome aa^ was in the greatest concentration after 
16 weeks. When the cytochrome concentrations are expressed p(^r 
mg. of mitochondrial protein, cytochromes aa^ and b x^yerc In the 
greatest concentration in the small mitochondria, while c+c^ 
was in the greatest concentration in tlie large mitochondria. 
With training the cytochromes showed differing rale of increase* 
In evaluating training regime effects on skeletal muscl^t i'c 
appears important to take into consideration the shifts in s^':c 
jfind cytochrome content of mitochondria. 



I 



:*loger P. Tarrar 

Physical h Jlealth Hducntlon 

University or Texas 

Austin, Texas 78712 



43 

is 



March X7, 1979 
9tOO-H;00 am 
Poster #7 

ERIC 



.MITOCHONDRIA. Linda Keller, Rogor P, Fai^rar, Stevon Lo©llo, 
Susan Huditian, Hugh H. Bonnor; Tho University of Toxas at 
Aut^tin, 

Female rats, 6 weehs of ag^, w®ra subjootod to an exoixslso 
training xerogram oonelstlng of running 5 doyis/woelc at 32 m/mln 
up an 6% gi^ad© for 1^ hours* This training regime was main- 
tained for 18 months. Wlion oomparod to non-trained animals, 
body weights, heart weights, and mitoohondi^al prot&in yields 
woro not dlfferont^ Heart woight'to body wolght ratios wero 
15.139^ greater in trained animals (p < *001). In Yl't^ro mito-^ 
ohondrial "^^oaloiura non-*spocif io binding and uptake in oai^diao 
tissue wei'e studied using th© Millipoi^ filtration method. 
Enorgy Independent ^^'^oaloiuoa non-specific binding in cardiac 
mitochondria from trained aniimls ^t rest was not different 
from that of non-tmined animals at rest^ Adenosino- ^ 
tilpliOspJ:iate supported ^'^calcium uptoJce in cardiac mitochondria 
from ti-ained animals at i^ost was -SOjt greater :^an that from 

'''non- trained anJjgjals at i^st (p<,001)v It was oonoluded tliat 
low values of ^^^oaloiuin uptake in nrf/toohondria f 3;om non-trained 

"•animals was a a^^^f lection of decreased metabolic aotivlty 
bl^^ught tiLbout by agixig. ■ ^ha .average lifespan of a laboratory- 
a^ised i^t is approximately 25 months, and metabolic decreases 
in md toohondria have been found to occui* with increases in 
age. Exex^cise appears to offset the effects of aging by 
maintaining; mitochondrial capacity to accumulate ^-^calcluin; ^ 
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MBTABOtlCr ^S^WOVASCUlARi ADRENAL RESPONS^E- OF ItUNNBRS-^ 

SWIMMERS EXERCISING IN 20 » 25, 30, and 350C WATER v Rob«rt G* . 
M6Murt«y, Uulvaralty of North Carolina} Danial MJLlaa, Unlvaralty 
ot California, Santa Barbara; Stavan M, Horvath, Unlvaraity of 
jCallfornla, Santa Barbara. 

J ■ ' ■ ■ 

EvUlumtloiy of trained •wlwm^ri and runnera have Indicated that 
runn«r8 damoJstriit* grtatat Improvamantf In loatabollc' and cardio- 
ra«piratory paramatarta Sinc^ tha compari«on» hava baan oftXy 
raportad in an air anvironmant , tha qua»tion still axlsts aa to 
vhethar tha Improvad afflclaticy of tha runnars would atill axiat 
If tha comparlfiona vara made in a watar anvironmont* To thi» 
and, tha metabolic, cardiovaacular , respiratory, and adrenal 
responaea ware coinparad in 5 trained distance runners and 6 
trained swimmers while exercising at 60X VO2 max for 30 min in 
20, 25, 30, and 350c water* Ve, V02> cardiac output and cardiaa 
index ware sitnilar for both groups and independent of wate:ir 
temperature* Changes in heart ra'te were directly related to 
water temperature. The swimmers were unable to, maintain stroke 
Index throughout the duration of e^rcise in warmer water while 
the runner, onqe establishing a stroke index, maintained it. 
This would be constant with the enhanced circulatory control of 
the runners derived from rigorous training and poi^sible heat 
acclimatization* It may also indicate a lack of heat tolerance 
with the swimmerp* The consistently higher stroke index in thia 
runners dufing all trials would tend to favqr a more fit cardio- 
vascular system itv the runners* No significant differences in 
urinary catacholaimi'nes and dopamine excretion 6t plasma 
cortlcol Qccurred when comparing swimmers and rquners or water 
temperijture exposures. \n general. It can be said that subtle^ 
differences In the cardiovascular tliBsponse exists between 
swimmers and runners and the response was related to the 
duration of exercise and water temperature. It^may also be 
suggested that runners were not superior to swimmers, when tested 
In a water environment. 

This work was supported by the National Institutes of Health 
under' grant NIH AG00021. 
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%mtty K* Fowttt, Hdwmtd Howltyi 



William RiXty, Italvariljty of Xtntiaaita, KnoxvlXlt. 

Xh« purpoaa of this jitudy wa» to datatmlxit if aax dtffajj^ 
ancat in fat matabolits axta tad batwaau traitiad man and vouian 
during prolonged aarobio work, Four pkivw of aubjactt war<i 
tnatchad acootding to W2 max ml/kg *min &nd thi ftaount of ti4ur** 
anoa running angagad in ovar tha aix^vaek period prior to.t:a9t«* 
ing. All subjeote rani at 65 percent of tbalr maximal aaroMc 
power for 90 minvftaa dn a treadbill. Blood aamplea were aikan 
be;^ore and after tha uaat to be atlaly^ed for lactate^ - Heart 
rate waa meaaured throughout- the tt^at^ Ventilatory and ga^ 
exchange maaaurementaf ware taken every eight mlnutj^a durini ^the 
oxerciae period and the Valuea were uaed to compute tha raaplr- 
atory exchange ratlc^ (R) * Thia ateady atate non-^protei|[n R{ wia - 
uaed to dafcamlne tf^e total contribution of^fat ina a aubattcata 
to exercise metabo^i«|i^ A two way Anova for repeated lAaaajurea 
revealed no aigniflcant difference (V>Q.2Q^ In fat matabojllfm> 
between tha men and Voman* • Both roeh and women did? howavari 
ahow a aignlficant Increase' (P<0.001) in the rate ^of fat^.!tneta- 
bollfrfn as the exerclae seaaion prograased. No algnif lo/inii: 
dlfferencas (P<0*05) were noted in the lactate concentrat/e * 
between the groupa/ Theae flndinga are in agreement /With i pre*- 
vloua reaearch that fat metibSilifim increaaaa over time ini 
aerobic work. Theae data further suggeat that wheil m^tchjed 
according to maximum ^2 n»l/kg*mln and total training, nopdif- 
ferencea exiat between aexea in the rate of fat tnetaboliafm 
during prolonged aerobic* work of low Intenalty^^ 1 , 
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RATB WORK* Edward . Kowlay » Ronald Co3t, Hugh Welahj jand 
mohaTd Adetn8, Th© U;itv©ralty of T^nnoa&^«s, KnoKvlXXe. 

The puri^08<i of tteee piXot expsrlmente was to dfetermin© tha 
affect of troathlug 60% 02> cowparad to i^ir> on th^ concQxitra^ 
tl6n© of plasma apln^phtlne (B) » ttoreplnaphrixte (NE) » lactic 
acid, and fra© fatty acid during prolotigad^ §t^«dy r.^to ^jCer** 
oiea* Tyo subject® worked continuously at 65% wax on *a 
Monark bicycle ^rgora^t<sr for 60 niln ♦on i&ach of two occaeioua* 
On one occasion, the subjoct breathed air (20^93% 0«) for the 
firat 30 min of the test and 60% 0^ for the second 30 mln. Th© 
troatmont ordar was r^versod on the othar occasion* Tha tbst 
ord<^r was randomly selacted and tho siubjocts war© miaware of 
tho order of ths treatments* V(snous blood sauiplos wore ob- 
tainod from an indwelling cathater before work and a^t the and 
of each 10-mlnuto period during work* • For the air to 60% 0^ 
troatiwnt, th@ plasma NE concentration incraasod from 230 pg/inl 
beforo (ixercis^^ to 16A0 pg/ml at tha end of oxorcisa; E incre-- 
as6d jcrom 60 pg/ml to 310 p^/ml. During tM 60% 0^ to air . 
tr(3at;4nGnt, l^K incroasod from 300 pg/ml to 1550 pg/ml and E 
Incr^aseid from 13.0 pg/ml to 520 pg/ml. NK incro^sad ov^ar tirm 
inde^andent of tr<satment, and ther© was no effect of tho switch 
in injgi^i'rod 0^ pn the plasma NE level. The E leveJL was r^la- 
tlv^4ly steady from 20 to ^lO min of exorcise > showing tho lack 
of /of feet of tha svritch (at 30 minutes') in gas mixtures. The 
E level IncraasGd in the last 20 min of tho test*, Tho lactic 
acid Jeval -decrcaspd for both treatraeflts' fron 30 to rain into 
the work bout Indicating that the switch in the gas mixture war 
not responsible for the drop.- However^ tho lactic aoidi levoij. 
reached 6.9mtl during the air to 60% "0^ treatment compared tif 
A.6mM during tho 60% to air troatmaiit. The usb of fho 60% 
0^ trealP\ont at the start of work may l>ave slowed the tatc^ of 
glycolysis early in work resulting in the lower lactate level, 
Th^re was no apparent effect of the 60% 0^ tr*^atment on the 
plasma FFA response to work. The plasma EFA level increased 
f rom 10 min through tho 60 min of'- \^ork> inc^onondent of treats- 
lucnt. . Lt is appar(*nt that* 60% 0^ had little or no effect on 
the hea^t'rato or motaholic "^reapoirse tp exq;rclse.in this 
study Further, heart rate was shown to Chai>ge onfy ^slightly 
from 30 to 60 min work, while the ME and E le^fe\s increased 
40% and 90%, rospQctlvely. 
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HIYSIOjOGICAL RBgpQNSES TO EXERCISE IN A DESERI^ EJn^IBOl«rr. 
L. Wells, n\xmn Perfonnaiic© Laboratory, Ari230na State 
University, 'I^tipe, Arizona 85281 

■ I ' 

'The purpose of this investigation was to observe differences 
in physiol6gical responses to w^rk in a desert environinent among 
human subjects repi^enting varying levels of acclimatization and 
physical fitness, lliree groups of subjects were selected; (1) 
unaccliinatized males (UM) n ^ 6, (2) accilinatized njales (AM) 
n 6, and (3) acclimatized fit males (IWtA) n 3./ UM were re- 
cent arrivals in Arizona who were long ^hm residents of cooler 
cltmatos. AM were residents of Phoenix for more than 5 years. 
AFM were residents who pai^ticipated in long-distance running 
during the sumner montlis . Each subject/ sat for 40 inlndtes and 
then walked for 40 minutes at 3.5 mph e^t a grade representative 
of his individually detennined 50% v02(max. This procedure was 
performed in a thennally neutral indoof environment (WBCJT « 65F) 
and in an outdoor desert (hot, dry andisimny) environiT)ent 
(WBGT « 85F). Ihe order of the exiDertij^onts was randomized. 
Rectal temperatures (Tr^) obtained via! Indwelling thennistor 
probe, and heart rates (HR) obtained via itodifled BOO lead, 
wei-e recorded evei'y 5 minutes. Oxygen uptalie (^) was obtained 
every 20 mJ.nutes throughout the 80 minute expasure. Evaporative 
weight loss was detemined by dlffei^nces in body weight ob- 
tained every 40 minutes on a Hans balance beam scale (to the 
nearest 0.050 kg). Male new«)mers (UM) to the hot-dry enviix^n-- 
nient experienced consistently higher I{R diu^ing both rest and 
uork in the heat than did the i-esidents. Final, mean lIR's for the 
UM « 176, compared to 1.67 for the AM and 141 for the ATW. 'Hie' 
APM (V02 max « 65.8 majs*J^l*mln--l) exhibited lower BVb thaiv 
either AM or UM during both neutral and hot exjx^siAres ddspite a 
higher work load. Both groups of aCcl Jiiiatized subjects polfee6sed 
^ lower Tj^'s than the unaccl ijiiatized subjects. Especially Intoi^ 
esting was the equal final T^e's of the AM and thD AFM despite 
the sltrnificantly higher heat production rates (VO2) of the AFM 
group. Tills indicated absence of a Q-lO effect. Apparently, the 
superior fitness of the AIT^ group gave^jthoni an added advantage in 
tenns of adji^ig-tnient to severe Jifeat stress., Bgth tlie AM and the 
Am exhibited higher Ifevels of evaix)ratlve weight loss than the 
unaccliinatiz;ed subjects. Conclusions mive as follows: (1) ac-- 
climatization greatly reduces physiological strain ex}:)erienced 
uiX)fi exposure to an outdoor hot-^dry envi ronijient , and (2) a higl) 
level of physical training as Indicated by VO2 imx is an Imix^r- 
lanL *vai-iable in the ability to tolerate envii^nnient heat stress. 
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HUMAN CIRCAPIAM "RilYT im3,IW HEAto RATE RK8PON8E TO A MAXIMA L BXER-- 
CISK STRESS, Ch«ryl "J* Coh^nT^'/Mt^irn lllln^^ 

The wlthln-dmy variability of phyilologioal meaiurea in mirx^ 
ly ettributed to normal cyolic fUnotipna pf the body* Iti oir- 
cadlan rhythmfl. A previous ttuHy (Cohon & Muahli ERGONOMICS > 
1977) conoluded that both aubmaxlmal and tacovery h<Airt ratea 
generally folloVad> and amplified* tha oircadian thythtnicity of 
reatlng heart ratea in tha aame tubjaata* It waa the purp9«a of 
thia atudy^ tharafore, to dttarmina whether maximum heart rate 
reaponae to a work task poaaeaaea a almilar pattern of circadian 
rhythmicity. Ten healthy malaa aged 18-2A years served as aub-- 
jecta* Their notmal ,daily actlvltiea were not altered during the 
course of the atudy. All aubjecta ware ac<:uatomed to tha WQt:k 
taak a bicycle ergometet tida before data Ware collactadj 
all were endurance athletea, ao aeleoted to mlnimi«e any Improve-^ 
ment in heart rate reaponae to the x>rork aaaociated with repeated 
trials. Resting heart rateji were recorded during one continuouii 
24 hour period, as follows: 0400, 0800, 1200, 1500, 1800 and 
. 2400h, The atarting time for resting heart rate measurement was 
'randomly assigned to each subject* The exact procedure (inclu-^ ^ 
tMjig the time of the first measuremant) was reoeated one week 
later; mean heart rates for each time of day were then uaad in 
data analysis: The exercise task was imposed at the same seven 
times of day, with the starting time again randomly assigned to 
each subject* A minimum of 36 hours seperated each bout for each 
subject. Testing x^ad completed during a one-month period of time. 
The work task consisted of.a conttnaous progressive-load bicycle 
etgometer ride at a constant pedaling rate, designed to elicit 
exhaustion and termination in ^ .to 8 minutes. During exercise, 
heart rate was recorded twice par minuti- Results aire as follows: 
(l)testing heart rates for these subjects exhibited al^milar cir- 
cadian rhythmicity as those previous, with lowest raees a^ 0400 
and highest at 1800 hours; and (2)maxjLmum heart rate response to 
tha imposed work task, however, did not e>j;hibit a specific cir- 
cadian rhythm pattern in these subjects, for the seven times of 
dat at which exercise was performed. Within the limitations of 
this study the following conclusions seem j^istifiedj whereas 
resting heart rate follows the previously-identified pattern of 
circadian rhythmicjrty, heart rate respons^ to a maximal exercise 
stress exhibitid no specific within-day variation that might in- 
dicate a pattern of circadian rhythmftlty exists. This suggests 
that ^ntrolllng time of day»x^hen Imposing a maximal exercise 
stress may not be required. * 
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« 

.^WECIR. m REPEATED ^IMAL EXERCISE ON MAXIMAL PER- 

FORMAJNCE- Bryant A, Stafford, Arthur Wtltm^nn, Richard 
Stromal ^ L, Bruco Gladdon, Exercise Physiology Labora- 
tory^ Unlvor8|-ty of Louisvlllo, Louisville, KY 40208 

Nine mala subjects^ performed two (Tx? (sopara- 
tQd by 20 bin) 5 min maximal work tasks on a Monark 
bicycle ©rgometor. . Work rate was not tixed but rath- 
er work--drop-of f occurred thfough time thus pormlttfng . 
continuation o£ maximal performance. Total work-drop-- 
off was 8,8% and 9-7%, respectively, for Tj and T2 
with no significant, difference between tests. Peak 
blood lactate concentration was 17-27 and 17.16, mM 
for Ti and T2/ respectively. Pre-^existing blood lac-- 
tate concentration prior to T2 was 11.33 mM and the 
A lactate >value8 were 15.99 and 5-83 mM for Tx and 
respectively, TotaJL work output and min by' min 
work output we^e the same for both tests ^ Maximal 
oxygen uptake (V02max) was achieved during both tests 
^as referenced against a preliminary discontinuous 
bicycle ergometer VO^max test. V02max was achfeyed 
sooner and was sustained for a longer juration in T2V 
Total oxygon consumption was significantly greater 
during T2 when compared with Ti. R and VCO2 values 
were significantly greater during T-^ whereas venti- 
lation (BTPS) values were similar for both tests. 
Since total and min by min work output were the same, 
it was suggested that energy expenditure was the same 
for both tests and therefore a greater anaerobic en- 
ergy contribution was associated with T^- It was con- 
cluded that severe prior exercise resulting in ele- , 
vated pre-existing blood lactate concentrat4x)n does 
not affect maximal aerobic power nor maximal perform- 
ance QTir^thc type of work task employed in the pre- 
sent study. " ^ 
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Of ASK, Scott OoiaJb B.H. ^Maaaey 'hnd T.B* Hoshi«akl> Phyalcal- 
Fltnesa Raeaarch Laboratory, D^i>artinoxxt of Physical Education,' 
University of Illinois - at UrbatiA-ChnmpalB;^* 

Ilia conaletoxxcy in pattern with which chiWron 8 to 10 ywxra 
of ago gen^irat^ ixuaxlTOSCl etatlc forca was aesosseci. Th^ object 
waQ to aQc<artain which coropououte of the forc^**tlTi\a curvo in 
addition to maximal forco (©tro^ngth) > potentially could provide 
useful infonuation ragarding fxmctional capacity' of mviaclo. 
Th ijrty-- two normal children, 15 girls tod 17 boys, wer® subjoct^. 
Forco-'timo curvoa for threo muscle groupij hand flexors (HF) , 
foroam flexors (PF) and foraarm extensors (FE) w^r© rocord<^d 
three tlmos consacutivoly for each muacl© grouj^ oft two tost 
day a ono weak apart, providing for each 8ubj6ot aix force-tlmo 
curvQs per rauscLa group ^ Subjects woro positioi\ed aupiuo and 
inj^tructed on ©ach b^ial to exert force a© 'l/ard*' and as ''faat** 
as po8!«iblo, giving a maximal effort* Force generated over 
time was recorded using a Daytronic Linear Voltage Differential 
Transformer (LVDT) with a Brush Clevite Mark 280 Analog 
recorder. Fourteen force, time, and combination force-time 
components of the curves were selected for measurement • The 
force patterns obtained were typically sigmoid. Force 
(a^iaponeijts, maximal force (strength) > initial peak force^ l*e,, 
the point where the curve plateaued after rapid rise, and^the 
maximal. rate of force production wete quite reproducible with 
re-'test intraclass correlation coefficients as follows: 
maximum force (R « .86, IIF; ,92, FF; .83, FE) , initial peak 
force (R - .82,^F; .88, FF; ,82 FE) , and maximal rate of force 
production (R "^^^ HF; .85, FF; and .87 FE) - The time to 
select percentages^f maximal force were variable with 
CQ,e'ffici(ints ranging from .28 to .7A* Maximal force achieved 
and initial peak force were highly' correlated (i * .85, HF: 
.92> FF; .90 FE), while maximal rate of force production ' 
correlated moderately with initial peak force (r ^ .74, HF; 
,72', FF and .82 FE) and with maximal force (r « .68, HF; .68, 
FF; ^69 FE) ^ Maximal force, initial peak force and maximal 
rate of force production warrant fui^thor investigation in 
children • 
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MOTOR CRBkllVITY OF PRKSGHOOL DEAF CHILDREN* KLLEN LWiiN, 
VniW9Xvy of Arkan««tf «t Llttl# Rock* 



Tha problem of thi« study vmm to .lnv«9tlgat« chan8## In thm 
^tor craotlvity of 24 praichool d«if chUdrmu^ thre« to flv« 
/Mr a old, aftar a four waak •xp«rl»#ntal pariod of guldad mov*- 
Mtxt «xploration on a noval placa of play apparntu^^ tha London 
Tr«atla Traa Apparatus. Guldad roovamant axploratlon baaad upon 
tha uaa of the I CAN a»aoclat«d Action vord* using total cownunl- 
cation v«ra uoad to facllltata craatlvlty lA movamonfe axperlancas 
on tha London Traatla Traa Apparatus, Data warrf collactad on 
motor creativity using tha Torranca last of Thinking Craatlvaly 
In Action and Movamant and tha Lubln Motor Craatlvlty Tasting 
Protocol (derived from tha Sharrlll-Rowa-I^ublh adaptation of 
Wyrlck's Motor Creativity Test). Chltdren were videotaped before 
and after the four week experimental period In triads for a five 
minute period while they played freely on the London Trestle Tree 
Apparatus. On the seme day» the children were expoaed to tha w 
Torrancf Test" of Thinking Creatively In Action and Movement. 
Children wcxe randomly assigned to triads, and tben the triads 
were randomly assigned to experimental and control groups. The 
resulting videotapes were viewed by two raters who Independently 
recorded tha motor creativity data by marking the frequency of 
occurrence (motor fluency) and uniqueness of motor responses 
(motor originality) on preconstructed Individual motor fluency 
and miotor originality score sheets. High Interrater objectivity 
and test-rateat reliability measures were computed. Factorial 
analysis of covarlanoe statistical procedures were used to 
tabulate the collectred motor creativity data. On tht basis of 
the findings.. It can be concluded that preschool deaf chlldton 
exposed to twenty days of guided movement exploration on the 
London Trestle Tree Apparatus will Improve significantly over a 
control group In motor creativity as measured by the Torrance 
Test of Thinking Creatively In Action and Movement^ but will show 
no significant Increase over a control group In motor creativity 
as measured by the Lubln Motor Creativity Testing Protocol, 
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BODY IMAGE or Miy^LY^ 1^ CHILDREN j _ A_ FACTOR 

ANALYSIS 1 Claudin^ Shorriil/ Trntk^ Woman*® univi&rslty; Murlol 
Hanson, tDMUMR Gont^tic Coxms«llng Cantor, .ponton? and Shsrril 
York, Toxa© Woman's Univ^rsi'ty, 

• This purpose of th^ rosoarch was to «xainin« a hypoth«8iss;«d 
factor analytical ^atruptur© of body imag® abilities among m<&n- 
tally retarded boys and girl©/ ago© 8-10: Th« san\pla consisted 
of 80 mildly retarded children from 15 public schools in thr®^ 
larg« metropolitan ar<ias in Texas* 'llie hypothesized f doctor 
analytical structure was basQd upon a roviow of litoratur©- 
S(al<act<sd tosts purporting to m^asuro body iiuag^ of mentally ro^ 
\ardod person© which appeared in piiblishod rasearch from 1926 to 
the present woro administered to tha svibjects* Among these wore 
lOBtB by Head^ Denton, Roach and Kephart, Qerges and Lezino, 
Cratty, staffieri, and Gottesman and Caldw<5ll. Intorcorrelations 
among 22 test scores , age, and sex were ^subjected to a principal 
axes factor analysis. The resulting 9 extracted factors wore 
rotated by the Kaiser varimax criterion. Results showed that 
nine factors accounted for 70 p<^rcant of the total variance of 
the variables. Factors l^ciding liighost were finger localization 
and right-'left discrimination? identification of body parts, 
surfaces, and sidosf matching parents' body shapes to cards; and 
imitation" of mov^ements and praxis. It was conoludod that phyei--' 
cal education programming designed to (Enhance body-image should 
fogus on activities directed toward the nine identified factors. 
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TA»3«D m mwmmmSi hams* »ob«rt Ali^n tMy«r»ity of 

Morth C^Xim *t Oi»p«l Hill* 

Thi piyyi^E^^ of IMti ttui^ ym.n to d^tundmi If ooMncm ohmmo^ 
t^rl^Uoti 9xi'itt<l In th* fait p«.ttVriMi <>f jroup of \ tirmliMil^lo 
MntetlJqr rtt«:dtd ptlM b«twt#n thf of o W¥i 31^ imi ooik 
pir#d Hith 1^' fpcotstp of noi«:t»titrdtd liil^t of th9 iMPyM «««« Sitolti 
«ul)ii^ot flXii#d wixif 1^ X^AH Movlt mt^^t^r MrfcKriHid 

th* |»it\|(ovtMi%t* Th« fiifi wiMi prootts^d lu^ lyml^fd unii^ 
th# Vanfl^jwrd Motion AnaXyntr* Th^ pwewHrtfr/ of itrld^ Xoi:))^^ 
»trid0 i»t6i^ dUTf^tloW of utridd^ d\e»tion of ^^niiif # dwmtt<^n of 
•tanoot duration of doubX^ tupport and nM^n an^uXiu;/ dli^PiU 
*«nt v^ra 9xm^n<id« Th^ OOPQ^arli^on of x!^m noor^ Ixoii 
l>oth |frotip« indicate a ^pait j>att«rn that wit oonii«tantl7 dlff* 
or«int in tht x^tardod ecroup aa ooa^par^ to the noortitaHed auV 
>ota* M^n unifuiLw: displaoai^nt« of th© knatf hip |M anKla 
Htr# oompsLjrad WtH<»#n $roup(9 and tho $ra{^loal rai^c^ontationa 
of thofo RftaauraMents Indioata cp:#at«r Y«loolty» exioluilon and 
flexion ooouxxlng in the gait pattama of tha,nonr«tai:d*d group^ 
When etride len^rtht vert oxanlnod, tht retarded ccroup/diepleyed 
a mean etride that nae dignifioantXy shorter than 9#an 
stride for the noxuretarded £proup# A ooaparlaon of jatride rate 
•bowed that the retartJ^ eubjeota^vallced* at a muo|> elower rate* 
An investigation of dtd^ition of stride ^ djiiratioy'of stanoe end 
duration of double support 3*esulted in a hlghly,^slj|nifioant 
difference in the amount of time the retarded 0c<if^ ;remained 
in these various supportive phases of e;ait bonpated with the 
nonretardod* groups, with the retarded <proup r4quirintf the great*- 
er amount of time to complete each phase, ^^liittle difference 
occurred betneen groups for duration of sylng* ' Based upon 
these results it has been concluded, that/there exists little 
similarity in the galt^ patterns of the Jl^ralnable mentally re- 
tarded and nonretarded subjects employ^ in the.'sttidy for the 
parameters that vers investigated. 
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THE EFFECT OF ^ SIX WEEK TRAINING PRO GRAM OH THE OARQIORESMftA- 

Tory fiTness xtvas of l^ "$euct group of trainable mentally retar-' 

OED SryOENTS. RWttnn Lynohi Untv^r^itty Of Colorado^ 

Th^ purpo?© of thdi^^tudy wis to t«t the offfbot^ of i six wwk 
tmlnlng progrum on the cardlortsptratory fLtn«^M Uvels of traln^ 
abid iwnliny retarded (TMR) 'i^tUdtnta , The subject* were 28 mile 
tnd female TMR students from e public school In Boulder^ Colortdo. 
The ages renged from 1'f-2Q. The I (i scored ringed from 30*6i* as 
meesured by the Weschler Scale. Cardiorespiratory fitness levels 
were determined by the Astrind-Rhymlng Bicycle Ergometer test to 
estimate meximum oxygen uptake* Students were Inltlelly placed 
by IQ Into either a high functioning or i lc*w functioning group 
(eech with 1^ subjects)- These groups were then randomly divided 
Into Treatment and Control so that the study* had four groups, 
seven subjects In each* All subjects were pretested on the 
bicycle argometer. For six weeks the high functioning and low 
functioning treatment groups participated In a fitness program of 
Jogging and running exercises, three times a week, 30 minutes per 
session* Tho control groups did not Jog* They participated In . 
skill activities which did not empKasUe running-^ All subjects 
were posttested on the bicycle ergometer. Results of an analysis 
of coverlance revealed the following findings: 1) there was. a 
significant difference between the treatment and control group 
scores on the posttest 2) therauwas no significant difference 
between thei high functioning stijdent and low functioning student 
scares on the posttest* Within the I Iml tisitlons of the study, It 
appear^t that a cardiorespiratory program can Improve the maximum 
oxygen uptake of TMR students • 
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>^JOftS TOWARD THIS DISABUSD* Potsr U. AufQOSS^r, 8^n Di^go State 
university » 

^ The study va<3 oondvxct^d to ddte>rmln© the sooial aooeptabllity 
of disabled individucde as vieved "by students taajoring in 
physioal education and recreation* In addition the study 
attempted to asoex^taln if physical educ/a.tion majore used differ- 
ent criteria than recreation majors in determining the accept*- 
ability of different disabling conditions. The^ubjeots for thli 
study vere j6 recreation majors and 53 physical education majors 
at San Diego State University vho vere enrolled in upper diyl- 
sion majors' classes vithin their respective disciplines, 
Hoveve^r» none of the classes surveyed vere in the ai^eaa of 
adapted physical educatJ.on or therapeutic recreation. The 
students vei^e asked to complete a q^uestion^re developed by 
Bogardvis vith ten disabling conditions being substltute(3^ for 
national origins- The t-en conditions vere Blind, Deaf > Mentally 
Retat^ded> Confined to a wheelchair. Cerebral Palsy » Etnotionally 
Distui^bed, Amputee^ Stutterer^ Heirellp and Epilepsy ♦ The 
questions included choosing a bast friend and then a self^ 
affliction from the disabilities listed using a ranking pro- 
cedure. In addition the subjects were asked to check lYom d 
list of six criteria > which of these criteria (if any) they 
utilized in making Judgments about each of the ten disabilities • 
On each question the subject was expected to use their own per- 
ceptien of that condition. All subjects answered the question- 
naire voluntarily and all replies remained fcinonymous: No 
identjfyinjj ntune or nimibei' was used other than the basic demo-- 
graphic data which included age^ sox, year in school, religion 
end etlmic background. The results of the study indicate no 
significant differences between the ways physical education and 
recreation majors view disabled individuals. In fact as evi- 
denced by the results of the question on selecting a best frieiid 
atid the question on selecting a self-aff lict/ion fi^om the list of 
disabling conditions both the pliysical education and' recreation 
majors portrayed a slmilai^ profile of attitudes toward all ten 
of the disabling conditions. The study also indicated that .both 
•physical education and recreation majors utilized^ similar 
criteria in determining tl,ieir acceptance of each of the ten 
conditions in the sui^vey* 




Peter Aufsesaer . 
Depai^tment of Physical Education 
San Diego State University' 
San Biego, CA 92182 / 



March 17, 1979 
11:45 ain 




ERIC 



-X^^^RmAoN -mOGESSING -ABItm OF -tm-GEMBW^t. PAl^-I^^^ 

INDIVIDUAL AS A PITNCXION OF INCRMSING AGE. Jeffrey C* 
HoLollaur Univ^elty of Oeorglm; John Drowd.ti;ky, Uulvar»lty^ 
of Tolfido* 

Xhio study coinpurod ep^etic cerebral palsied axid fiaurologl- 
a^lly xionnal individuals, matched for agea six to thirty years 
on ability to process v-tsual -ixif ormation axxd inltiato movement 
tf^luAting the function of age on re%otion time (RX). Each 
group had 25 subjects and was divided into five equal age 
categories, each spanning five years. Simple KI to a ^visual 
-stiiuulna by lifting the finger from a depressed micro^witch 
aind an intelligonce score were recQrdoj|^or each subjoct^ 
Mental ability, assessed with the "Vopabulary and Simillirlties 
subtests of the WISC-^R or WAIS , was showh not related to simple 
RT. Two-way ANOVA and Lrend analysis indicated that age trondt 
for siun)le RX were parallel and quadratic in sshape for both 
groups. The cerebral palsied subjects, ago five to ten years, 
were slower tha^ their neurologically normal peers, whereas 
aftor age ten no differences., in RT wore found between the 
groups. Results were inten>reted to show that in spite of 
motor perfonnanco impairment, information jTrocessing ability 
in the spastic cerebral palsied is comparable to normal after 
age ten years as moasvired by simple RT. 
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A GOMPARIS0N-0F- TH&- RESPONSE- TIMES OF JDOWN^S -SYJ^mOME- AND^ IJQR^ ^ 
CHILDREN. Ernes t K. Layxge, Univfarslty of Now Moxloo 



The purpose of this study W6Q to dotomdn^ tho dlf f®r®TicQS, 
if atiy, in raaccion time (RT) and movoment timo (MX) of Down's 
Syndrome (DS) and normal children* Eight hypoChasGS w«rs to^d 
using analysis of vari^nco for data interprotation. Twoive u!^ 
children* and 50 nomwal children from a motropolitan area mudo 
96 reeponso© each to a slicpl© RT task, A mod©0t RT electronic 
device was utiliicQd to measure p<&firormancQ in milliseconds on a 
digital counter. An interval tim^i' wa® used to altejr prepara-- 
tory Interval. •RT'and MX were compared between the experimental 
and control group©* Reoults indicated the acceptance of Hypothosee 
1 through 6 and rejection of Hypotheses 7 and 8. The prediction 
that DS males would demonstrate faster RT and MT than DS f^mal^es 
(Hypotheses 7 and 8) was not sustained. The literature support-- 
Ing findings of DS and normal differences prevailed. Differences 
predicted by sex within the DS group were not upheld,- Many 
times performance differences between groups are due primarily 
to lack of opportunity for experience by the subjects. It is 
anticipated that mainstream efforts in physical education for 
diverse populations will reduce the discrepancies observed in 
JIT and MT achievement of DS children. Lack pf significant 
differences within the DS groXip Indies t:bs these children are 
not recer^dng the benefits of physical education activities 
leading to eventual distinctions by sex. Public school physical 
education program? should provide opportunities for all children 
to develop their innate movement abilities. Proponents of 
appropriate mainstreaft efforts should consider suqji needs . 
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AND ACCURAClf COMPONm-S OP A THR0«1N0 TASK. John Bv Gross, 
University of Watc^rXooj Diane L* 0111> University of Waterloo* 

Th^ spe^d mid accuracy coiDponents of a durt throwing task 
were examined ^und©r instructional conditions which varied on a 
continuum f^om oxtrotn^ ©xophasls on spQod through spocific spaad 
anid accuracy tradeoffs to QXtroiuQ emphasis on accuracy. In 
addition subjects wei;e .to©tad under cowpotltivo and non- 
competltivQ conditions* Tho hypothosos proposed were: (1) 
subjQCts follow a ^cognitlvely floxlblo* approach to performance 
(l.e*, they trado--off spoed and accuracy according to the 
Specific instructions) and, (2) Corapotition facilitates spoed and 
impairs accuracy. Twelve wxl^ university students took part in 
tho two testing sossiona on different days. Thay woro roquirod 
to compete against another subject on one of those days and 
porformod alono under noncompetitive conditions o^ the other 
day. During each session subjects threw 100 trials consisting 
^of two blocks of IQ trials for each of the 5 Instructional Sets. 
Tha Instructional Sets varied from extreTne QinphaslB on speed to 
extreme emphasis on accuracy. The order of competitive and non-- 
competltiive sessions was counterbalanced yielding an Order X 
Competition-Noncompetition X Instructional Sets X Blocks 
(2X2X5X2) repeated mcvosurea design. Dependent measures for 
performance were speed (time in msec from key release to target 
Impact) and accuracy (radial error in cm from the centre of the 
target). As hypothesized the KANOVA yielded a significant main 
effect for Insti'uctional Sets on speed and accuracy* Speed and 
accuracy means revealed a strong trade-off effect with speed 
increasing and accuracy decreasing across the 5 Instructional 
Sets. The multivariate Competition main effect was nonsignifi- 
cant but a univariate ANOVA indicated that competition 
facilitated speed at all Instructional Sets. 
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■ JHE HOLK OF. m>KCrANCy ..IN -COJNSXMIlffiD-JiOVE^ AND 
RBCAliL* Robert W» Johtieotx, David B^n-Slrn, Unjivetfllty of 
Mlnnasota^ 

<» 

The purpoafi of this experiment wae to cocamixie th© Influenoe 
of eubjoot oxpocCauclos on the production and, recall of coix- 
atralned movomont: eequettcea. Thirteen undergraduate volunteers 
wer^ aekod to perfomi 24 oonstralttad mavemen^ {productions and 
reproductions on a linear poaitloulng appara^tua* Subjectn were. 
Informed that each of the oriterion movemonte to be presented 
^ould be Initiated from the same starting l<p^catian and would 
terminate in either of two apeOlflc target kreao« Prior to 
each criterion movement production subjecta were asked to 
report In which of thoee areka they moat expected the xnovament 
to terminate* Deviations from the criterion target poaition, 
recorded to the neareatf millimet^i:, were converted to algebraic 
or conatant error (CE) , and absolute error (AK) statiatlcs. 
Analysis of AE revealed significant differences between shorter 
movement productions wi^lch followed a prediction of '^ahort^ 
and those which followed a prediction of "long"^ No slgnlfl-' 
cant AE differences were noted for the longer movement contrasts. 
Although Inspection cJL the CE data indicated a tendency for 
subjects reproducing *horter movements to bias them in the. 
directions of their expectations, the trend was not significant. 
The following movement parameters were obtained during the 
criterion movement production phase of the last four trials: 

(1) total time taken to complete the movement sequence (^fF) , 

(2) maximum velocity occurring during the sequence (VMAX) and 

(3) velocity at termination (VT)* Analysis of these para- 
meters revealed that when subjects produce shorter movement 
sequences they tend to have higher ^fr, lower VMAS ai\^ VT score's 
when predicting a shorter sequence t^an wlien predicting a 
longer sequence. No differences were found in the longer 
movement contrasts* The results x^ore Interpreted to support » 
the notion that expectancies Influence the performance of 
constrained movement sequences • 
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EFFECTS OF PriECISEHESS OF KR Of! THE RATE Ol^ iriFOWiATimi UOSS^ ' 
"TIlWrflOTOfrRUTOTlTr^ErATlWST^^ 
Jieirry l\. Thonas, Dep^artment of Health* PhysfoaLand R^<:r^attQ-n**/ 
Educatlon> Louisiana state University. Baton Rougo LA 7fXQQKv 

In motor skill acquisition th^ complexity of knowladgi ' 
results (KR) from each trial should Interact with th© oht^M'.^-^ ^ 
•processing rate, which has b^en d©monst>^^t^d to lnor$^j^§i vJttJj ^^ll^ > 
age* A precise lev^l of KR» provided the learner, can ^^(Stqes'ii . 
It,, should produce a stronger perceptual trace than generiSl - \* 
KR, given a moderately difficult task and an equal number of 
trials. To evaluate this hypothesis, 27 second and 27 fourth 
grade children were randomly assigned within grade le\tS^\ to 

throe levels of KRr no KR, general KR. and pred s/i- KR.,,, 

S'ubjecu were given hO acquisition trials and 20 KR withdrawal 
trials on curvilinear positioning task. The withdrawal 
trials were administered so that the strength of the parcep*:; 
tual trace established under the experimental conditions coult;! 
be evaluated, \7hon KJ^^.ts withdrawn, the stronger por:cept6J^I 
trace should be more resistant to forgetting. Results 
suggested that while KR was bettor than no KR during learning' 
the level of KR preclseness was of minor Importance. However* 
the preclseness of KR was of cons I deJ^^bl e value after KR was 
withdrawn (retention phase)- The older children were able to 
use more precise KR to form a perceptual trace more resistant 
to forgetting than either the younger children or the children 
their Own ago who received only g^nernl KR, Jhe second 
graders were unable to use as effective strategy as fourth 
graders for labeling and coding error information that was 
complex. However, when the error Information wqs simplified 
'^the general KR was processed by%oth age levels establ^hlng 
Q comparable perceptual trace across »age In which no differ-- 
ences In retention were evidenced. 
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SHORT^-TfeRM RETENTION OE KINESTHETIC DISTANCE INFORMATION UNDER 
TWO CONDITIONS OP IN AcTIVItY; Edgdr If; STiii»rd8|^'Jr/r"" 

University oj^tititth Carolina at a\apol Hi'll. • 

/ Ono hundred and eighty blind^ldod subjocte wer« tested indi-* 
vldually on a levdr-poaittonlng apparatus whtch had a functional 
arc of 120° and pfl»rmltted moasuremont of movomonto to th(ft noareet 
one-half degree, Subjocte were randomly aeeigiaed to on© of six 
o(Kperl«\©ncal groups. Each ©Kperimontal grc^up waa tested under 
one of two different condition^? of movement 'distance and under 
one of two different conditions, of Interpolated activity. Move- 
ment dls'tanc© was classified as being either shorty Intermediate, 
or lojng. Covert rehearsal and a mental task involving 'mathema-- 
tlca were the two conditions of interpolated activity* Each sub-- 
ject made a criterion movement, co a stop after which he engaged 
4n the specified interpolated activity for a forty-ftve «©coud 
retention interval. Reproduction movements had different start- 
ing points than the criterion moyements. Each subject reproduced 
eight movemen^jj^ with algebraic error being recorded for each re-- 
production attempt. Absolute error, constant error ^ and variable 
' error were calculated from the eigbt algebraic error scores for 
each- sub ject . The result waa thn^i& criterion variables per sub- 
ject which w^'re analyzed separately through^ univariate ANOVA. 
TliG Tukey HSD procedure was utilized for post hoc analysis. 
'Effects of interpolated activity (P<*001) and movement distance 
(P<.001> were found to be significant with respect to constant 
error. The interactlon^ef feet was not significant (P>.05), Post 
- hot: analysis-'of movement"3\s tancc irevealed a significant differ-- 
ence (P<.05) between ^hort^ mo>>ements and .long movements for con**- 
stant error. Movement distance vas found to be the only variable 
having a ignl f Icarit^ e f fee t ^(P< . 00 1 ) on both absolute error and 
variable irror.^' Post hoc analysis indlcatfid a significant dif-- 
ference between all levels of movemenl diatanco (?<,05) for both 
absolute error and variable error* Conclusions drawn from the 
data compiled crnd analyzed in this study were: 1) the capacity 
to tetaln> on a short- term basis , kinesthetic distance Informa^ 
t ion' Is a function of the distance of the tiiovement; 2) an atten- 
tion demanding mental ta8l< involving mathematics serves to aug- 
ment^ on a short term basis, the memory trace of kinesthetic 
distance; and 3) an attention demanding mental task Involving 
mathematics does not appreciably affect the vlirlahiliry of 

• responses in an attempt to retain, on a short-term'basls 
kinesthetic distance information. 
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-THR--BTFBCT--Oir--STiaMQTtt~^ 

RACY, Erio Gronbaoh^ Chlc^igo Stato Univer ilty 



. Aoourftoy heo^»»itat«ti a working togetjior of both 
th« perceptual aind motor By^teme, Laok ofi »uooes« may 
be identified in either a directional ■enue^ a dietan^ 
C9 tense or any combination of both. To have accurate 
direction a jpubj eot must time hia release relative ^to 
the position An the arc at which the projection occurs 
To be aqdurate in distance^the performer must call 
forth the correct magnitude of force accomplished 
through the recruitment of -the proper number of motor 
units in the most efficient combinations • It was the 
purpose of this, investigation to test the hypothesis 
that weight training which brings about a significant 
increase in strength of the muscles directly respon- 
sible for accurate repetition o^f a task without ac- 
pompanying practice in that task, would have a detri- 
mental affect \)n ||he reproduction of the previous 
level of performance* This study was further designed 
to t(|^t the duration of this of this effect and its 
long term affect on accuracy based on a second theory 
the increased strength of the fibers would permit the 
afore learned task to be accomplished with fewer irtotor 
units thereby eliminating some complexity in the 
neuromotor coordination. 40 S's were trained for five 
days to exert a force equal to 50% of thei r^ maximum 
strength in the dominant arm elbow flexors against a ^ 
fixed dynamometer. Following training / the group was' 
tested then randomly assigne<^ to either the treatment 
or control group. For the next seven weeks the treat- 
ment group trained to increase this strength. After 
the treatment period the S's were retested on the 
task to determine the extent to which the previous 
level of performance was retained. The pre and post 
test, post training, as well as pre and post treat- 
ment maximal strength ,sco4:es were subjected to the 
appropriate ANOVA to determine the ef f ectiveneijs of 
the task' treatment and its effect^on the perforntance 
of the task. The results of the statistical proce^ 
dures inferred success in the weiVht training program 
and a detrimental eff-ect on Accuracy- Visual analysis c 
of th^ post training period supported the theory of 
a long term increase in accuA^cy*' 
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m -ASSESSMENT OF- THE LOCUS -OF . im RANGE BFKEO: , - Rog#r Slvmonu ^ ^ . - 
&mn Di«go State University J Robert Johnson, University of" 
Minueaota* 

> 

The study attempts to investigate whether renge effects which 
are defined as an over estiTwation of short movement Xenigths, 
and under estimfttion of long movement lengths, occur as a result 
of position relative to the body midline^ or as a function of 
the movement extent .regardless of the position relative to the 
body. Ninety male and female subjects completed four short and 
four long movements on a linear positioning task. Experimenter 
defined movemeate were aituated such that the end location 

"^Cterminal location) of both types of movement was 30 cm to the 
right side of the subject *S midline or 30 cm to the J^eft of the 
body midline. Each subject was randomly aseigtied to one of the 
six treatment pombinations . Analysis of algBbraic error data 
indicated that range effects were present for the terminal 
location positioned to the left and center of the body midline 

'but not the right. In addition, analysis of variable error 
data indicated greater variability in recall of long movement 
extents although the variability at this length diminished as " 
the terminal location position was moved further to 'the -right. , 
It was concluded that range effects are maximized when move- 
ments are orientated to the Iteft of the body midline and 
minimized when orienOaj^ed to the right side of the body midline. 
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THK BFFKCT OF A lO-^DKY VimC^ ALCOHOL CONSUMPTION ON 
MEASURES OF PHYSICAL PKBFOlWtfiNCE . Gayl(S» MacDonald, Deav^rton 
Public Schools; Milan Svoboda, Portland Stata University* 

' Th® purpose of th« study was to dQtorrain© whothsr tho daily 
oonaUmption of alcohol by fit p^rson^ ongagod in rogular train- 
ing h>\d a oumulative offset on perfom^ancQ, assugiing th© 
imm^di^t^ affects of tho last* drink had timo to woar off, 
Elw©n ^^thl(5t<ss w©ro tost(dd b^foro and aftor a 10-day ^3q>Qri-- 
mantal pi^riod in which normal training habits wor^ maintained 
along witb a nightly do^ag^^/,of alcohol (.2 cc of 95% alcohol/lb 
of body w<aight in a 20% solution) * Th© post^-t^ists wori^ adminij^*- 
tor€>d on ths day following the last drink (moan Uimo lapso 
19.7 hrs.)- Each athlote ©orvod as his own control by boing 
tcstod under idtantical condition© over another 10-day period 
without the alcohol consun\ption. Subjects wore assigned toN:h© 
Gxporim^ntal or control condition iu altortiating order at th©\ 
time of tho first prc'-tftst* Tosts included! pull^-ups, jump-- \^ 
reach, reaction- time, grip strength, and heart rat<s response to \ 
a 6-minut« bicycle ergomoter rido- To control fox^ th© poesibl© 
influence of training, op changes in test scores ^ fit athletes 
wore used as ©ubjocta. Habitual training levels were maintain<5d 
during the study, «md con^parisons between scor^eo on tho pro and^ 
post tests of the control condition were fovmd to be non- 
significant in all cases except for grip strength. To detoxroino 
whether learning influenced t&st scoxres, con\parison8 between tJie 
firmt and second pro-tosta scores were made and found to be non- 
significant in all cases excopt for grip 0ti*Tength* To ascertain 
whether regular alcohol consumption had a cumulative influGi}co 
on performance, change scores (post-test" minus prci-test) wote 
calculated for the experimental and contiol conditions and 
compared. None ware found to be significantly different. It 
was concluded that with the alcohol doeagos and tost items 
utlli7.ed, regular consumption of alcohol does not liave a 
cvmm.tative effect on porfo.mance during a 10-day period. 
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TAKK-OFT FOOT moMllT AS A~ YARIABiE lN>LU:BaiOING HIGH JUM? 
PEBFOIMOE IN LOW, HOmRAOB, AND HIGHLY Sl^ILLBJ) JUMPERS ♦ 
Qh^l^B^^ Ametirong, Unlvereity of TolMo 

In high Jumping the plaoelhent looatlon of tho tafco-off foot 
has long been thought to/b@ an Important datejmlnant of {porfor- 
manoe. Of i^artioular oonoern ha® b^en the dltetanoe betyeon the 
tako**off point and the oro^ebar, as thl© dlstanoe x^preeente the 
mlMjnal amount of horizontal displacement that must ooour l!f 
t..^ oleaianoe In to be aooomplijBnbd, It geom© lUkely that variation 
of this distance I around a theoretical optimum, may have a neg- * 
atlve influence on perfoxmanoe* The purpose of thle ©tudy na© 
to investigate several faotore relating to placement of the 
taJce-off foot In jvimpers u^ing tho flop technique • Of prUnar^r 
concern werei the relationship betneen bar height and take-off 
plaoemeotiti the relationship between plaoemfent and Jump ©uooes^f 
and differences In placement location and oonsietency between\ ... 
loK, modexate, and highly ©killed Jumpers. One hundred thirty^ 
five attempts, at heights x^nglng from 1.^1-0 to 2*21 meters Here* 
recorded on film* Subject© ranged from 1? to 22 yeare of age 
and evidenced previous personal bests of 1 ^^0 to 2.26 meters. 
Analysis of the films pirovlded a measure of the distance be- 
tHeen the take-off point and the crossbar • RevlcK of the data 
indicated ;that take-off point %o bar distance and bar height 
were correlated (r «» *595)« A one-way ANOVA revealed signifi- 
cant differences [f(2, t^Z) - 8^*22^ p^.OOl] between the low, 
moderate ^ and highly skilled subjects. Post hoc analyses re- 
vealed that all comparisons were statistically significant. 
Group deviation scores suggested that placement oonsie^tency and 
skill level were related. Point-biserlal correlations for each 
group revealed that foot placement and jump success were^xe- 
- lated, but only for the moderately skilled subjects o The find- 
ings pexmit only tentative ooncluslo^as regarding the problems* 
It appears that jumpers generally adjust to greater heights by 
Increasing the take-off point distance. However, at a given . 
height it may be that success is' most likely when the teJ^e-off 
distance is slightly decreased* Additionally, it appears that 
placement consistenSy^may bo related to iklll level * 



Charles W» Armstrong 

Department of Exorcise Science and 

rhysical Education 
University of Toledo, Toledo, Ohio 



March 17, 1979 
12;00'"2:00 pm 

Rjc 72 



-Bm--e(mosfTm ii»/?^2?j^"5t/jrDc t?M 

Ol^mC ATBLSTBS. W. ThorXtod, 0* JohniOUp Fugot, imd 

Himmr^ D#pmrttnsnt of Phytloil KduqiAtloa, Uutvettlty of 
Nfibr«»kft-"LincoXni UncoXu^ N«btMk« 68588* 

Body compoiltiou MA body build chatmqt^rifticai of nutidnid^ 
caliber » J\mlor-ltv«l competltot* waite Mi*»«#d to di;tirmlu«o^th# 
•xttnt to which tpeciflo tridlti ch*ractfri»#d young p«rformr«i 
of difftr^nt mthlm^lc eventii. AnthtopooMitrlc Gh<iracttri*tlci 
\mx% d«t#tmlacrd on ipartlclpunts In th* 1978 N^tlonul AAU ' . 
Junior Olympici. Within tho^iinmpla of m«l«« (X^+SD^l? .2+0. 9 
yra*)''w«rfi 23 dlot«nc# runnar©, 9 ©printers » 6 throw%rB'*'<«hot 
put, dlacu«, 4«v#lln)y and 10 gyi»|iMt9 and divar«» Within th« 
aaiBpla of femalaa (16,lil»A yr«0 wara 19 dl»tanc« runner?, 12 
»prtntar»» 8 throwara^ and 24 gyronaat© and dlvara. Body com- 
poaltlon wao datartalned by uudarwatar waighln|f and body build 
waa charactarlxad in clrcumfaranca-baaad »omatograma (B^hnke) 
utillxlng k valua© reapactively darlvad from all malaa and from 
all •feiaalea aamplad. the results ravaaled «lmliar ,trand» withiifi 
both tha mala and tha female eamplea* -The throwers vara the 
largeat group in terma of height, weight, relatitre fat, fat 
weighty and lean body weight* The gymnasts and divers jwera the 
smallest group in terms of height, weight, and lean body weight , 
although the sprinters were the leanest group In terms of rela-- 
tive fat* Sprinters were similar to gymnasta and divers In 
terms of somatogram patterns, with both groups demonstrating 
little deviation from normal proportioning of body clrcum- 
^rferencea* Furthermore, with the exception of relatively small 
arm girths, distance runnere also demonstrated easentially nor*- 
mal proportioning of body circumferences. However, throwers 
displayed ""^^j^ and thigh circumference^ of proportions ihuch 
larger than th^^ae observed in the other groups of athletes. In 
conclusion, various body composition 'and body build character-^' 
latlcs tended to difitinguiah junior level competltor)3 of dif- 
ferent athletic events « Furthermore, both males andj females 
diaplayed similar trends in these distlnguisl^lng anthropometric 
traits • . * I 

i 
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Wm ANIK^5N<-YeaJR-0U) GIRLS . Searl¥t Johttson. Oral Roberta 
Uaiv^ra^tjQ Jaaa* Schwan*, Oral Roberts Uaiverslty} Marlextb 
. Wui^Y-^raJ. Roberts- Univertity 

Tliert Is t\irrimtXy a need for mx luterost in developing body 
' compodltloa norms for children* To ba©t accompll«h this, body 
deitxsity mUasurismeut$ must be parformod on many childran at * 
numerouji goographlceil locations* Hydrostatic weighing la 
probably the technique of choice for such a population «'tudy> 
alnce It la accurate, tanka or pools are x^ldely available, and 
little additional equlptaout la req\|lred» Howav^r* thie 
technique loses Its validity without accurate determination of 
^ residual volume, and practliwtllty for wid^apreAd use Is lost if 
' the time, equipment, and technical expertise necessary for 
actual measurement of RV would be required at many sites. A 
method of accurately eatlmatlng RV is required for such a popu- 
lation study* The purpose of this study x^ae to develop an 
equation for predlct;lon of RV from anthropometric meaaureB in a 
sample of 9 and 10-year-old girls. The sample consisted of 66 
Caucasian females (X- 10* A yrs) attending a suburban elementary 
school in Oklahomit, The following anthropometric measures were 
taken by^a trained technician; height, weight, sitting height, 
nipple line and xiphoid levtal circumferences, abdominal circum- 
ference, chest vldtha at the nipple and xiphdld levels, and 
chest depth at the xiphoid. RV was directly measured by the 
nitrogen equilibration method. A minimum of 'three determin- 
ations were made on each subject while in a seatted position, 
with the average of the closest two values used as the criterion 
seoro, RV- .A16 + ,10 1) The anthropometric data were 
submitted to multiple regression analysis with tlx© laboratory- 
determined RV functioning as thd dependent variable* This 
analysis yielded the following prediction equation: 

RV- .0190 (sitting ht in cm) - .0162 (abd clr in cm) *f 
.019 (Chest width nipple line in mm) - 0,4625 

Rr .75 SI> .061 1 
The RV estimate by thle equation, when used with hydrostatic 
weighing, would result in an error of, 1.6% fat or less in 95% 
of children represented by this sample- If these results can 
be cross'-validated on other samples, this estimate seems 
appropriate for use in a large population study of body 
composition* 

f 
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TOTAL BODY VOLUME IN FEMALES: VALIDATION OF A THEORETICAL 
MODEL* P^itty Fr^ddson, Stanley Sady, Victor Katch, 
University oP Michigan* 

Th$ vfiiltdlty of a previously published (Sady 1970) 
geometric md^] for calculating s^gmetUal^and total body volume 
was Investigated In fifty-seven females (X 'age»»2^i*9 yrs) . 
The jeometrlc !TK>del used three shapes (right angles parallel* 
p|ped> frustrum of a pyramid, truncated right circular cone) 
to represent ten body segments (head"*nock, upper chest> chest, 
foot, hand, hJpSj thigh, calf, upper arm, ancj forearm)* 

Th^ sum of Che calculated segment volumes correlated r*'.96 
($EE*4^*^i^ of the mean) with the denslometrlcal-ly determined 
total body volume. Validity coefficients between criterion 
(water displacement) and calculated segment volumes ranged from 
r*.52 (forearm) to j;*.88 (calf) (spe*+6J! to 1^.5^. of the 
mt*&) . SIgnlf lcant^(p <.01) mean dlfTer^ncos were present . 
b«|a^oen several of the actual v-s 'cal cul ated segment volumes. 
Sjmclf leal ly, systematic overbstlmatlon occurred at^ the foot 
(*«06 1), thigh (-.51 1) and hand (-.03 I) with underestimation 
pi»$Cknt at the calf (+1.38 I) and forearm (+-I8 1), Addttlon-- 
al^y^, there was a constant overes t Im^t lor) of total body 
volume for the fomaJes (^5-^6 I) (p.^^.Ol) and an underesl Ima-- 
1 1 on for t ho males (Sady et al 19/8: ^Kyii 1) (p<,01). 
Covarlarice analysis bolweon the criterion and calculated total 
boUy volume revealed significantly (p^iVOI)^ different slopes 
between the sexes. These data suggest that modification of 
the n^odel Is necessary to account for sexual dimorphism In 
body shape and propoi j: lonal I ty . 

The magnitude of the mean dlfForences and the variable 
errors^ associated with tho theorotical vs cr I ter Ion scores 
might raise some questions concerning the validity of body 
modelling schemes for prediction of body composition parameters. 
We suggest however, that our geometric*, reprosontatlon of the^ 
body is biologically more meaningful than statistical exercises 
((.•€. multiple regression analysis) which may or may not \ 
mathematically reduce tho sum of squared deviations between a 
Criterion ai^d predicted variable. 
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THE Omm COST AN ISOTONIC CIRCUIT STRENGTH PROGRAM. 
Timothy Str^xthmmi, Larry Gt-ittMin, Lynpfa Cultdr» Ih8tit\Jt<i for 
Aorobics RosQurch, ^txlla©^ T^aa* / 

Th© purpose of thi© study waa pt t^m^m tho aaroblc 
domaxid© of atx leotonlc^circult s^r^ngth program. Nine malee' 
(1 ago ^ 30,1 yra m\6 X body v<&^ght: * 80*3 kg) woro ujonltor- 

continuously for oxygon uptdkQ (^0^) «ind haart rato (IIR) 
using* s^i-automoted equipmut. Subjects coitjplated two cir- 
cuits of 10 <M<orcis©a with 12 reps/cocorciao at 50% maxijutm 
strength rosistanco and 30 »dc roet between each ^^tatibiy/ "^0^ 
av<&ragod 1.51 L/min (19-2 tnl/kg-Jnln^i-) for tha first c^tcuit 
and 1.75 L/ioiu (21*9 ijil/kg^mln'^l) for th© second circuit for 
an overall avorago of 1-63 L/niln (20,5 Tul/kg-ioixr^) • Thi$ 
repreeentod 8^2 kcal/xnin or 176 total kcal for the il miu 36^ 
sec workout. Working HR during exercises and recovery HR 
avaragod 153 and 137 bQats/mii^L, r^ospoctlvely, and m 

intensitioa were 41% and 67% of tnaximmn 'valu(ss, rlspectivalyv 
Pulmonary vontllation» r?a©piratory quoti<ant> ax\d peak serujii 
lactic acid lovely avoraged 62. A L/roin, 1.05, and 1^5.3 
lag/dl, respectively. All values were slmil^ijt but slightly ^ 
lower than previous studies on circuit iaoki-xietic programs. 
It was concluded that the rate of aeiK>bic Energy "expenditure 
(8.2 kcal/iuin) was sufficient to stimulate moderate develop-^ 
went of cardiorespiratory function; however, the duration of 
the program would probably have to be et^tended beyond the. 
21.5 mln workouts 

Supported by the Leland Fikes' Foundation, Dallas, Ttoc?i9* 
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THE BNErGY cost of a4E;ST COM^^ CARDI0PUIJ40NARY 
RESUSCITATION. G, Harloy Hartung cmd Williajii G, Squiros, Tho 
Methodist Hospital, Baylor Collogo of Medicine, Houston, Texas. 

Tho purpose of this study was to dotormino tho onergy oxpon- 
dituro during the chost compression phase of cardiopultwonary 
resuscitation (CPR) , Oxygon uptake was determined in six 
healthy subjects (3 male and 3 female) whose ag,es ranged from 
26-44 years. All subjects were certified in accordance with 
American Heart Association CPR standards. The subjects used a 
RecorSing RqsuscI Anne mannequin and compjressed with the re- 
quired pressure at a cadence of 70 compressions per minute for 
10 minutes. Oxygen uptake was measured during the fifth and 
tenth minutes and mean values of 15.09 and 15,45 ml/kg/min res- 
pectively were recorded indicating that a steady state oxygen 
uptake was reached. Maximal oxygen uptake ('5r«54,75 ml/kg/min) 
was determined by the open circuit method during treadmill test- 
ing in order to ascertain the percentage of maximum that was 
utilized during CPR. The mean maxlmCun heart rate during Cl^R was 
122,5 compared witji a mean maximum of r86.6 obtained duririg the 
graded exercise test. The subjects worked at a mean value of 
66% of the measured maximum heart rate whereas only 28% of their 
maximal oxygen consiunption was utilized during the CPR trial. 
Five of the subjects repeated the CPR protocol and correlation 
coefficients determined for o/ygen uptake and heart rate during 
the 10th minute were ,986 and .955 respectively. The. oxygen 
uptake during CPR is quite low in relation to the increase in 
heart .rate and is much lower than the oxygen cost of leg work 
demanding a comparable cardiac response.. It appears that the 
perfoi'inance of such predominantly arm/upper body work is i)ot 
hazardous for the young, relatively fit individual but may bo 
potential ly hazardous for the older cardiovascular iinpaired 
person whose myocardial oxyien demand is increased by tlie re- 
lative' isometic component pf CPR, 
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AEROBIC CHANGES THROUGH 10 HEEKS OF ISOKINETIC AND I80TOl?IC 
CIRCUIT STRENGTH TRAINING. Lynno Cnlter, Larry G<sttTOan, 
Timothy Strathman, Inscitute foV Aorobics Roaoarclx, Dallas^ 

The purpoao of this study waa to coxnpar^ tho offects o£ 
isokinotic (IK) and isotonic (IT) circuit strength training 
(GST) through 10 woek© of training 3 day^j/wsok. Sedentary 
malo subjQctQ were randomly assignc^d to IK (u'^lA), IT 
(n^l^O, and Contrpl (C)(n-5)> X ago© were 31, 32> 32, rc^ 
apectivoly. The training groups completed 2 clrcirits of 9 
exercises, 12 reps/exercise at ^approKiniatGly 50% of thair 
wax etrength* Work per trjainlng session increased 17% for 
IT (p*<.01) but showed no change for IK. Workout time 
decreased for both IK and IT groups [29: ^i0-28:00, (p <.05) 
and 24:32^21:50, (p </05), respectively!* Body weight, % fut 
fat weight, and lean weight showed no sxgniflcanC changes 
for any group. The groups were randomly 'assigned to olthor 
a rowing (R) ergometer (IK, n«8; IT, n«8; C, n^S) or a 
tteadiuJLll (T)^(IK, n-=6; IT, n*6; C, n-2) ^0^ max tests- 
Al though the ^0^ max improvements were not statistically 
slgni^'icant Tir-<'.05) both the R and T tests showed a change 
in ^0 L-min"~l (+15%^;, 5% and +2%^ , +3%^^.^^., respectively). 
ml/kgLBW-rain"*"'- snowed similar changes for R and T treats 

"^^'^TT '^^^ ^^IK' '^^*^IT' ^-^^P^ct-^^^ly) ' reported 
valued were similar but smaller than prf>viou9 studies on IK 

or IT circuit streng'th training. It was' oonclude^ that in 

order to produce more significant changes the duration would 

probably have to be|exl'ended to 3 circuits (greater than 
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.^UJ^ALYSIS OF -PiiYSXCAL.J?XTNKSS -SCORES AlW EXTREME LEVELS OF frfitF-^^ 
ASSERTIVENESS AND ATTITUDES RELATED TO SELF ASSERTIVENESS AND 
PHYSICAL FITNESS OF HIGH SCIIOOL FEIIALES.* Ronald A. Riders, Owen 

. J, liolyoak, and Robart E, Allen» University of Florida; clair 
Tuefel and Karen Roberts, Pinellas Park Iligb School. 

The purpose of this istudy was to investigate the effects ^f 
extreme levels of self aosertiveness and attitudes related to s^lf 
assortiveness and physical fitness upon selected physical fitness 
pararaetiers of high school females. The subjects were 303 high 
schpol girls enrolled in the lOth and llfh grade physical educa-- 
tion progralm at Pinellas Park High School, Largo, Florida. Each 
subject participated .in a six week program in physical education 
with ah emphasds on physical fitness, Tlie physical fitness tests 
uST^d to measure the organic parameten^ were: Right and left grip 
strength using a grip dynamometer, one minute situp test, flexed 
arm hang, hip flexion and extension using a Leighton Flexometer, 
and the 12-ininute ruuv Attitudes related to s^If assertiveness 
and physical fitness were measured by Osgood's semantic differen- 
tial- ^ Assert ivenesa was measured by the Kathus Assertlveness 
Schedule. Each subject^ was pretested on all Lest items, put , 
through the six week progran), and then posttested on each item. 
Poettest scores on tjach area of the semantic differential and the 
assert ivenese scales were divided Into thirds with l,he upper and 
lo^|AGJftAWi*d8 usdd to determine the extreme levels for each test, 
CcyppSjOons wore then madia between the upper and lower groups on 
eii^' o*^_J;be fitness items. *The data were analyzed at the Uuiver*- 
sity of Florida Computing Center using an independent t-test. The 
.05 level of significance wf^s selected for all (;ompar isons . The 
results indicated that high levels on the semantic differential 
were significantly different than the low levels on l^i of the 
fitness comparisons. No significant differences were found be- 
tween high and low levels of self assertlveness'. Ba^cd upon the 
results of thls^study, it was concluded that (1) cvxtremo levels 
of self assertlveness have no effect upon physical fitness scores, 
(2) physical fitness parameters were not affected by extreme 
levels oi the potenc^y. factor for attitudes toward self assertive- 
ness nor physical fitness, and (3) high'scores on the action and 
evaluation factors are associated with hij^heivscores on the 
physical fitness parameiers. 



* This study was 8upp<n'ted, In i>art, by the College of Physical 
Education, Health, and Recreation at the University of Florida. 
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ASSESSMENT OF PREADOUESCENCE (lOTIOrl PREDICTIQIJ. 

Stanley L. lBass1n> California State Polytechnic University Pomona 



The pres'^jUt study was designed to investigate motion prediction 
performance characteristics of young children. Thirty males 
and 30 females were included 1n the following age groups: 6-7, 
8-9. and 10-11 year olds. Each subject received one hundred 
trials ibn a motion predictiorf task, A 3 by 2 by 20 factorial 
deslgnrwas used for absolute(error, absolute variance, conUant 
error, and variable error. The independent measures considered 
\/ere age, gepder, and blocks of trials. The results Indicated 
that variability and error scores for^the six to seven year olds 
were somewhat larger than the two older age groups (eight to 
nine and ten to .eleven year olds). However^ no tendency for 
directional error \>/as noted, dales v)ere found to exhibit 
significantly less error and variance than female subjects. 
Initially, the male subjects overestimated while the females 
underestii.iated. Thereafter, performance interchanged with no 
tendency to either direction. 
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DEVEtDPMEMTAL CHA«6ES IN-PROCES^clNa TmE-FOri AtQUI^ITIOrrOF 

A SIMPLE MOTOR TASK^ J ERE DEE GALLAGHER, LOUISIANA STATE 
UNIVERSITY; JERRY R. THOMAS, LOUISIANA §TATE UNIVERSITY, 



V/lth Incroaslng ago> on abFllty to cogni lively procoss 
mor© Infornatton within the same timo limits, or procoss tho 
same Information In a shorter time frame is clearly supported 
In tho lltorature, Ths Information given a child for Improve-" 
niont of a motor skill on the ftext trial is consequently a 
function of the degree to which the information G^n be process- 
ed. Variation of the post*^KR Interval appears to be o method 
of determining the Interaction of age and degree of processing. 
This study used 3, 6 and 12 sec post--KR intervals to investi^ 
gate the relationship of interval length and the Increased 
capacity dissociated with aging of children to process 
Information. 

For 26 trials, 30 first, third and fifth grade females / 
attempted to locate a hidden target on a kinesthetic curxdk- 
linear positioning task with a precise level of KR being ad- 
ministered. Findings indicated that Increasing the post"-KR 
Interval produced general fac i 1 1 tat I ve effects for motor 
performance within each age group. Improved performance was 
evident not merely in accuracy Judgments but In the reduction 
of the child's variability of performance. 

Trends noted in the data were that the 3 sec interval was 
detrimental to all age groups but of more severe detriment to 
the first graders; D I f ferences' among the three intervals 
was clearly evident for the first and third grade subjects. 
Th^ fifth graders scores were similar for the 6 and 12 sec 
interval* but those scores were different from tlio 3 sec 
interval. Thus, for the older children, 6 sees was enough time 
to adequately process the Information. Imoli cat ions from this 
study suqqest that older children can indeed process Inforna- 
tion about motor performance moie rapidly tlian younger ^chi Idr en . 
This Increase In processing speed results in both increases In 
performance and reduction of var i ab I 1 I ty - 
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BBNEFITe Or^mmiWSlOV on LEARMISG and RKTENU'IOM, Virginia A. 
Qigglos, Univ«rall^c,^ WJjiooiiBin-Madiaon, ^ 

It hat been abovn pr«Y^,ou8ly that peroeptual organiiatiou oan 
b« a potent factor in the H^arnlng and ratentlon of eimple motor 
•skills. The present r««earOh effort vas deolsoed to further 
elaborate on the potential benefits of ajqperinienter presented 
orguilzatlon (IPO) to the learning and ret«ntdon of a linear 
positioning task, Organi»*;tlon vas defined ao the sequential 
pr«sentatioo^ of five movemeltits of progressively longer lengths; 
a ^«iom order of prasentation constituted an unorganiied input. 
SubWc^* vore 120 male and iemale otudenta and vere randomly 
assigned to one of fovir exp<^ri9iental gr^ps. The groups vere 
doteMftlned by the four oombtnations of sequential and random 
presentations on tvo phases of performaiioe yielding Beqn«fntial- 
sequential (88), sequential-^randoro (SR), rahdom-sequentiol (HS), 
and random-random (RR) groups. 'Crossed vith these groups vere 
the presence or absence of knowledge of results (KIO during 
phase 1, and the' retention interval bel^een phases (o, 2 or 
it daya*); Subjects vere nijsted vithin the groups x KR x days 
combination. Each subject performed 10 trials/phase, each trial 
consisting of the prescribed order of 5 movements (10, 20, 30, 
UO, and 50 cm). Analysis^ of variance vas performed on each • 
phase Using absolute error scores (AE). In phase I, all main 
effects vere significanU lOroups , KR, Trials, and Movements. 
In phase II, the ma^HT l^f f<^ct of OroujptJ and Movements were 8ig-\* 
nificant. The re8ult».> indicated that organization did benefit . 
performance. The benefit >|however, appeared to be specific to 
the phase In which organlfc^it^on was presented. Organizational 
benefits did not appear t|>,' transfer from phase I to phase II, 
contrary to previous findings. The presence of organization 
equated performance of the sequential group without KR to the^ 
random groups with KR. Although the effects of retention 
intervals- vere not significant, they reflected the general trend 
of the other variables, that is the groups with organfiation 
retained lower error levels over the intervals. This study 
supports the beneficial effects' of experimenter presented 
orgoniaation to the learning and retention of a simple motor 
task. * : 
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dHE rm Of MDLTivijaiATB TSOTNiQnss IN ]DB)TERMiNiNG mmmpco^ 

ORAPHim OHAHQKg OCOTOINO IbWim THS5 ACQUlBlTJON (^P A MOTOR 
SKIU/. Mvid A. Iii^vifft Iowa Stitd University* 

OurrentXy there «:e oixLy a few etudie© Jrfbioh attempt to 
dcplain the neuromuaoxilar ohangeo-whioh aoocwiqpany skilled motor 
Xearntinjor^ Even thoue^i the9,e explarxatione seem feasible there 
i» much diea^eflffiimt betwe<tti studies and furtiier yerlfioation 
is needed* Most-^of the researoh to date utilizes a pre-test, 
post-t^et design whloh is ,not oonduoive to regression analysis ♦ 
A mori^ despriptive model needs tp he obtained which samples the 
praptioe trials aoroBs the entire praotioe session. This ap- 
proaph would be muph iiJjproved pvgr the pre^test, post-test de-- 
eign in that more information^onoeming learning trends wotild 
. be^ available,"^ It is therefore the primary purpose of this study 
to describe the. effects of learning a motor skill on integrated 
EMQ activity and timing as it occurs across praotioe. Subjects 
consisted of ten under-giraduate males enrolled lat Iowa State 
Univi^rsity. A shuffle board task was devised that isolated the 
triceps as the major a^nist, and the biceps as.the miajor cgit- , 
agonist ♦ $he*task was performed in one planed with strict *ocn-» 
trols that presented extraneous body and limb movement. Inte- 
grated EMG maps from both the triceps and biceps were analyzed 
for timing and electrical characteristics. Since a uniform 
variance ocvariance matrix could not be assumed across time per- 
iods, the sums of squares due to time and erroi" were subdivided 
into ^components arising frojm the single' degrees of freedom based 
on polynomial regression. 'Itoo^pu^ this type of subdivisJ^cn 
mxiltiple er^r terms were generated and used tQ> test xinear, 
quadratic, and qubic trends for seven WIG characteristics obtain- 
ed from a two trial sample taken every tenth trial over a prac- 
tice schedule of 100 trials. Results indicated a significant 
change in tri6ep8 (agonie^) timing characteristics ♦ No changes 
vere seen in the integrated electrcmyographs for either the tri- 
ceps or biceps. Subject means for movement time, time to pe^* 
activity, and latency period exhibited significant linear trends 
(negative) across the 11 time periods. The author cox^cluded that 
movement titoe plays a vital role in the time spent In leadening a 
motor task* Achievement of proper performance speed as soon as 
possible during pra^ioe may shorten the ti&e needed to learn a 
motor skill, ^ ^ 



DcMd^A. IiUdwig i 

Dept, of Physical Eduoation 

Iowa State University, ^es, Iowa 



* March 17, 1979 



\ 



RELATIONSHIP BHWEEN EXTRINSIC REW/\RDS, INTRINSIC MOTIVATION .AND 
CAUSAL ATTRIBUTinNS IN A COMPETITIVR SETTING, Robert Weinberg, 
and Allen vlncV.son, North Texns Stnte Unlvefsltv* 

The puri^ose of the present inves'tlaation was to detennlna the 
effect of monetary rewards and success-failure on Intrinsic moti- 
vation and cau5L9l attributions gf males and females competinq on 
a iDOtor task. Forty male and forty female University of Califor- 
nia, Los Angeles students were given ten trials, each' thirty 

\ seconds In duration, on the stabllometer. Subjects were told 
that the experimenter would tell them how they did In relation 
to the nonns established for this task.. ^ Males and females were 
randomly assigned to either a reward (money) or no reward con-- 
ditlon and received either success or failure feedback durinq 
competition. Thus the deslqn was a x 2 x 2 with male/female 
crossed with reward/no reward and sOtcess/fAIJure . The major 
dependent variables were subjects* Intrinsic motivation for the 
task^as measured by questionnaire and their attributions ^or 
success-failure. Multivariate analysis of variance produc J a 
significant overall main effect for feedback with subjects 
exhibiting more intrinsic motivation after success than after 
failure. The Sex x Feedbac'k Interaction indicated that males, 
exhibited more Intrinsic motivation than females after success 
whereas females displayed more intrinsic motivation than males 
afjter failure. No significant differences were found for the 
'.reward variat|ie. Attribution results showed that success was 
'-piimarily attributed to high ability, high effort and good luck 
whil^e failure was attributed to low ability, low effort , and bad 
luck. Correlational analysis revealed that success i^as strongly^ 
related to high ability, high effort, good luck and hiqh>intr1n- 

^ sic motivation. Conversely, failure was strongly associated 
with low ability, lOw effort, bad li^^k and low intrinsic mot1- 
vation. Intrinsic motivation resi^^jts are discussed within the / 
frayiework of Deci's cognitive evaluation theory and Deaux's ^ 
• t^^^m:y of sex differences in social behavior- Attributional - \ 
results provided limited support for the sel f ^enhancement hy- V ^ 
pothesis. The relationship between causal attribtKtions and ^ - ^ 
Intrinsic jiiotivatlon are in support of- Weine^r^s 'attributional 
'mdQ^. Imp! icatlonrs and application for competitive physical 
activity are drawn. , ' 
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• P.O. Box 1-3885 - ■ • . 
North Texas State University 
'DGntQD, Texas 7f.203 ... 
J.March 17, 1979 : , *' V ' 



( - 



7.8 

• 84 



V 



FURTHER" TESTS OF SClfrllDT'S SCHEMA THEORY;, DEVELOPMENT OF A 
SCHEMA RULE FOR COINCIDENT TIMING SITUATIONS. C, A. Wrlsborg & 
M, R* Ragsdalo, Motor Behavior Laboratory > University of Tennes-t 

The prefeont study investigated the generallxablllty of^ 
Schmidt's (1975) schema thoory to ah open skill (Poujiton, ^957) 
situation. Subjects attempted to time a preferred-hand button 
preea coincident with the lightlnR of the last oF a ^erles of* . 
runway lights moving at a velocity of' 9 mpH* Prior t|o*5 trials 
of performance on the criterion task subjects recelvdd ^lO trials 
, in which they either (a) watched (lox^ response rGquiijenienta) or 
(b) responded with the non-preferred hand (high reslpqnae require- 
ments) to a stimulus moving at (a) a constant (5, 7, ill, or 13 
mph) velocUy (low HtimuUuj variability) or (b) diffejrent veloc- 
ities (high «timulua variability) from,, trial to trialj. Absolute 
error and ^constant 'error x^rere calcula^ted on each criterion coin-*^ 
cldc.nc timing trial. Separate .2 (response reciuii?.em6nC)3) X 2(stlm-- 
ulus variability) x 2(gendor) x 5(trlal8> factorial ANQVAs \Jith 
repeated measures on the last factor were perf,oi*iftQd on each er- 
ror score* Subjects recoivlnp, high stimulus variability and higlx. 
response requirements during training had: s Ignl f icaVitJly lower 
ab'solute error on the criterion task tl^aTi . tliose in the otiier con^ 
dltio^s. Moreover, the stimulus variability difTerent iated the 
timing performance of females more th'Jxn that of males. The re- 
sults were dlscusHcd in terms of the'tynr<i of practice which fa-^ 
Militates development of a ^^3i^:^^iui_rjLiJgP^^o coincident^ timing > 
situations. 
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EFFECTS OF MOVEMENT TIME AND EXTENDED PRACTICE ON THE CONTROL OF 
COINCIDENT TIMING' TASKS. Charles^l. Shea, Texas A&M University. 

The' present stucly Investigated the extent to which nioyement 
time and practice Influenced usage of feedback by subjects to hiake 
corrections in the spatial-temporal movement pattern of coincident 
• timing responses/ Twenty- four college males and females watched 
a. 01 SEC timer and attempted To Knock over a barrier at the pre- 
cise moment that the timer sweep hand reached ^ "Target Position" 
<250, 500, or TDOO MSEC)-^The speed of the movement to the bar- 
rier' was monitored by a^^ries of photocells placed at equaT in- 
tervals the^movetnent line. ' ATI subjects were given 100^, 
trials of ♦practice at 'a panicular "Target Position" on each of 
four consecutive days, Schmidt'.s (1972) index of preprogramming 
was calculated for each subject on each day in order to estimate 
the lever of feedback involved in controlling the movement. The 
spatial -temporal pattern S^f the response vyas characterized by 
fluctuations in the ^pecd.of the n^vemenlsltii the barrier. The 
results indicated that the index of preprograwiing Increased as. 
movement time. decreased l^ut remained stable throughout practice* 
Likewise, the spatial-temporal pattern of the response was .foiffid ' 
to fluctuate as movement time incifreased but i^emained stable jover 
practice. That is, the 250 and 500 MSEC movements appeared to 
be primarily ball l-stic Avhile tha 1000 MSEi! movement appeared to 
bo ardjusted in the terminal^ phase by accelerat/ing or decelerating 
•the rate of movement* The results suggest that movement time 
and not practice limits the .extent to which a response is pro- 
grammed, with rapid performance more likely to be pfe[Trograninod ' 
than slower performance. In addition,' it should be noted that 
the interpretation of the index of preprogranining coincided with 
lhat of the spatial -tempot^al pattern of » movemenl!. . ^ 
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KIHKOTHITIC SPA?!1AI^ CCOJlNO WITHIll KOOO^RIC SPACE. DoUfXmi 

r«stnt9 &n9 <i5ij>Htt»tlo»i '9? l^ov hie«n» oivl^nt thtlr llntto in 
•pace, Aooordlnff to tiii»\hypoth*«iii proprioo^ptive ctwrt 
lin« th« t^rmincO, position of | Xltab mr« tran0form«d into en 
lODBtraot* location cod^ft, fhi» fiodft^ and not th« dlrtot proprio-* 
a«ptivo cuo«; -then provider the banii for ipaovomtnt rept^oAx^ction t 
For th^ target hyTpothoiiB to. be. a viable e^cplanation of lijnb 
looaliuation it must' be ah6wn that th*' at>it*^«^^^ ^^^^ 
cetsed ilfli memory Indepehdeiir of the proprioceptive cues re«pon-* 
•ible for Ite Initial atoraii^i* Tvo experiments ver0 eonduoted 
to c^aeev^ the tw^'get hypothiaee' orediblXity In epatlaX orlen- 
tatidn taeXa perf^onaed In the^ooronaX pXene .and iqld-tranaveree 
pXano, The evitehed Ximb technique (WalXaoe^ 1911) vas uoed in 
a typiooX ahort-tera motor jajemory par^dijsm. In Rxperlm 
(1I«X2)^ aubjecti executed oa»e and nvltched limb movement 
tioalXy upvard in the coronel pXaiie. In Kxp*rl|ttent t (H«»XX)» 
eiibjectfi ^xeeuted seme and .svltohed Ximb movewients horlsontally 
avsy from the^body/in If he mld-tronsverse pX«^e; The resuX-^s 
from both experiments revealed that some ajad svitdhed Ximb 
accuracy' vere equivalent at short locations (xO-35 om), vhereas, 
svy.ohed limb accuracy vas vorse than same Ximb aoojjracy at 
' long loo at Ions (l*0-60 cm), it vas concluded the reliable, move- 
ment centre* baaed onHhq abstrapt code is limited .to Inatanoes 
vheU jpiOvements are performed li>s Lie an egocentric bpdy based 
-reference system; Consequently^ the gcneraXlKablXlty of the 
target hypothesis must i^lsb ^e restricted to these Instarides* 
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m^MSD OOamiVS mods and mOHINQ MKrHODOLOO^i KAtOirENQ 
aEQUElfflAL AND HOLimO INTOBMATION PRO^SSINQ WITH PAST AND 
WHOLE METHODS IN I^ARNXNG A NOVKL MOTOR SKILL, Mary Jo Murtt^y, 
Norih««in(rt Mla«<te. Stat* Uttivfimity. "• 

.T^)e purpo»« of t^lo /itudy was to examlrw tho Hholo-pjirf ' 
ttethodology i6»m for tteuiohln^ phyelo*! skills in vi^w of 
iiidivldua.1 dlffaji^noi^a \n the leiLtrwr'B cognitive otyla, A 

• oo»iauQ»tlonal pool of ^29 undftrgitidxiat© oolleg* stud«nt« bogan 
, . . the atudyi Tho lAa^^ning Skills Inventory Khioh is * modified 

• oogtjitiv* map 0,)^ the lateral eye movejneiit phfttibroenon wire 
uti:jj.ssed to identify partlovOAr learner ohaxaHeristioov Oijq 

• hundred' subjects wore finally olaesifled aa either holistic or 
3e<l\»ntial , inf ormtion proceseore and ooapleted the study by 
leariji'ng to i^kMX^ with either. whole or part teaching methods. 
Using i>h« two way. analysis of variance in a two by -two ' 

( faotorial design, a significant interaction effsct was found, 
(£ (li96) *• 6.02, p<.05). Ssqwntial learners using the. part 
iwthod and holistic Isarnere iwing the whole method took. 

^ significantly fewer minutes to Isarn to juggle than seq^uohtial 
learners using the Ifhole method and holistlp fearnors using ^ 

*' the pajirti 'method. Ijearnlng eff'ici.enoy was increased by 

implementing appropriate Instructional strategiea to meet the 
.uniqus needs of the individual learner. 
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THIS LEARNING OF TENNIS SKILLS AS INFLUENCED BY A -KNOWLEDGE OF 
MECHANICAL PRINCIPLES. La^ry A. Good, Victoria A. LeFevera, 
Donnls Golden> Southorn Illinois Unlverslcy-Carbondale ; ^John 
P®rry»^ MissisQlppsi Valley State College. 

The purpose of the study w^ie to determine if there was a 
difference in the acquisition of tennis skills between s.ubjects ^ 
taught by two different methods of instruction. Forty randomly 
selected college students from two beginning tennis claeaea were 
divided into two groups: (1) the control group was instructed by 
the traditional method and received a thorough analysis of each 
stroke; (2) ^he experimental group also reQelved a thorough 
analyJ^is of each strojke, but it x^as supplemented by an intro- 
duction to mechanical principles and how they apply to the tennUs 
strokes. Both groups ^were taught by the 6ame teaxn of four 
Instructors and received handout materials explaining stroke 
techniques. The experimental grj^i^p';? material was identical in 

• context to that of the control group; except that following each 
statement on technique was a series of letters and numbers "cor*- 
responding to a list of mechanical principles on another sheet not 
given to the control group* The two* groups were tested at the 
beginning rftid fhe end of the course on skills (forehand and back-^ 
hand) and knowledge of rules, strategy, technique, an^^^chanical 
princ ipl es . Students were also tested on ability to transfer 
knowledge from the forehand stroke to the backhand stroke and On a 
skill test i^easurlng transfer from tennis to racketball. Multiple 
linear regress Ion analysis was used to determine if significant 
.differencGH occurred between tl»e two groups on forehand skill, 
backhand sHilU tennis knowledge, understanding of stroke analysis 
and' applicat ion of mechan lea I principles, and.s'kill transfer to 
racketxball. The experimental group scored significantly higher 
ttian dld^he control group at the assigned .05 level on knowledge 
of technMiues, velocity, mechanics^ and knov^;ledgty'of transfer from 
forehand Ao backhand on ^lechniques nn^ mQdianic.0\ There were no 

- s'ign if leant differences Wtween groups on skllJ test scores or on 
transfer scores f rom . ten'n 1?^ to racketha 1 1\— II was concluded that 
jg^ beginning tennis stu<5ents> the Introduction of mechanicnl 
principles and their application lo the tennis strokes had no 
sigolficant effect upon the HkJll test, scores of/the atudents; 
however^ the introduction to mechanical principles did cause 
slgnifi^ah^t:^ differences between groups In the knowledge of 
techni<[ue8, ^v^^locity , mechanics, and transf or , techniques and 
ii)echan,/)Lcs from forehand to backhand. ' 
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A COMPARISON OF TWO FOREARM PASS SERVE RECEPTION METHODS IN VOh^ 
UEYBALL, Riohard H, Cox, Kansas State University. ^• 

The purpose of this Inveatigatlon was to ^ study "vho rolation- 
i^ip "between two foreairm pasaing methods (straight aipm andollow 
,snap) and serve reception perfomianoe in yolleylialL.! Fifty-- 
©igh^ beginning to intermediate oollege age volley]mll students 
(3if female and 2^ male) were initially assigned tojeithor a 
straight arm or elbow ©nap tealning condition. Th0 ©ubjeots 
were-asslgned j,o" tiiieir respective training^ conditions on the 
basis of nt^tched-pair scores on the Bnmbaoh forearm pass wall'- 
volley test. Variano® analy&ls on the Brumbach test scores for - 
the male and female sui)jecis verifidjd that the two conditions 
Kore equal in tei-ms of initial passing aMlity. After 11 Weeks 
of training (twenty-two ^Oj-mlnute class sessions) subjeots were 
again tested on the Bruinbaoh wall-volley test and also the 
Cox serve. reception text. Two 2 (ooncjition) x 2 (sox) factorial 
designs uere used to analyie th!© data. In the first anal>,sls>i 
the final 9rximbach scores Served as the dependent vayiable\ 
while the second, the Cox test scores did- Tlie results of '^he 
analysis showed that reliable differences do not exist ^:^etw6.pn 
the two forearm pass methods In terms^of serve reception\po3^V 
formance (as measured by the Brumbach and Cox tests). In addi- 
tion, the males out-porformed the females (across conditions) v 
when performance was measm^ed by the Bxoimbaoh tefet, but not when^ 
measured by the Cox test. In terms of learning, it was not^ 
through separate variance analyses thect both sexes and gx'oups 
significantly improved on forearpi jpassing ability as measured 
by. the Brumbach tei^t (comparison of initial and final scores). 
From the results of this investigation It may be concluded thatt 
a) a relationship does not exist between forearm passing per- 
formance and the two passing methods? awd b) both methods of 
forearm passing (straight arm arTd elbow snap) result in improved 
fox-'oarm i>assing ability as a result. of training. 
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BATINQS OF PERCEIVED EXERTION, SELF-CONCEPT, AND BODY CATHEXIS 
OF THtt~PE|tALE ATHLETE. Pamola A* Robinson, Univcraity of North 
Carolina at\hapel Hill and Mary AUon Watson, NortH Carolina 
8tato Univorsrty* 

Tho purposQS of this study woro : (a) to dotcnnine ratings of 
porooiv6d oxortion during cx^roiso of oillogo-Higo female ath- 
lotos, (b) to dotormino^ tho relationships of heart rate, oxygon 
oonsuniption, and ventilation to the i^atings of perooivod oxor- 
tion, and (o) to Invostigato th^ relationships of sclf-oonoopt 
antl body oathoxis to pcrocivod oxortion* Eiovon fomal© inter- 
oollogiatc athlotos voluntocred to. partioipatc in the study. 
The subjoots perfoi^raod six maximal oxygon oonsumption to3ts on 
a treadmill at varying speeds and plovationa* Three of the 
tests involved continuous loading and three discontinuous load- 
ing performed at a 2:1 work-t<!>-relief ratio. The following 
measux'omonts wore determined; resting, exercise, and recovery 
heart rates, oxygen oonsumption, pulmonax^y ventilation, and 
ratinge of perceived exertion. The psychological evaluations 
wore administered* to the subjects during the second week of the 
testing program. Bill's Index of Adjustment and Values and 
Secord and Jourard*s Body-Cathoxis Scale were administered to 
measure self'-concept and body cathexis, respectively. An anal- 
ysi^s of the data revealed l^ifeh positive relationships between 
RPE to HR and RPE to Ve arl^ a Moderate RPE to V02 correlation • 
The combination of the thrpe ptiiysiologioal variables exhibited 
a moderate to high influeni/e on the RPE, with HR and making 
the greatest contribution. An analysis of the scores obtained 
from the Index of Adjustment, and Values apd Xho Body Cathexis 
Soalo\ when rankled and compared to the rating^j of perceived 
exertion, revealed independent relationships bet}(K^en the sclf- 
ooncopt and body cathexis scores in relation to the RPE values* 
within the limits of the population stjt^dicd and/th<^ design of 
the investigation, Jirhe following oohclcjS^ioijW^crre "made : -<i oomb- 
inution of the three plxysiologioa^l Variables 8tudi<W (HR^ ^c , 
V02) had a moderate to h:^g4f influencf) bn the ratings of per- 
ooived exertion; perfomanoe 5f tiontinuous exorcise yielded 
glPeater aocur^^jj^g^n pdrooption of exertion than disoontimidus ; 
and a subjecdj]^K6noGpt of self and degree of satisf^iction to-- 
ward heraeliBBB[lTer body (t:>ody cathexis) had relatively little 
influence o^K^fp^rqeption of exertion. 
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DETEBMINANTS OF PRBFKRENCES FOR SOCIAL vff. NON-SOCIAL OSVALUATlON 
OF MOTOR.^ILLS.^ WlHi'ttin T." Wainherg, Ph.D,.» Unlvoreity of 
LouisvllUj Loulsvilla, Kentucky, 

t 

The purposo of this study was to ©xtoiin® sovoral f^jfetors that 
affect proforencea for solecting aocial or noa-soclal,m<5thod© 

• for evaluating motor ©kille, ' Tha' participants 200 xnalo 

collage <?tudonta anrollad In handbalX or tapqu<5tball cla«S<^8. / 
ITactora IncXudQd as d^texittlnantQ .of proferoncQp for aocial or 
non-^aoclal evaluation of hzindb'all and/or racquetball skills con-- 
sl8tfid*of, (1^) rated 1«vq1 of ability (aasoasad at baginnlnR and 
end of s'smeotQ^ by a 9 point graphic rating acal^) > (2) inclin- 
ation jjo approach or avoid social inter^ucrtlons (assessad: by th^ 
Social Avoidance ^d Distress scale (SAD)) and, (3) Inclination 
to become^ nervoua- in evaluatrva settings (aasassed by thc^ Fear 
of NQfiative Evaluation ital^ (FNE)). The dogroe of liuportanco 
attached to tho poe&ea^lon of these skillfe wa^ also assossed. 
Preferencdi for tyiJe of evaluation was ascertained by requesting 
participants to select whether they would prefer that a portion 
of their- course 'evaluation be based on toumamont participation 

,,(final score consisting of the nujnber of gauios won and Instruc- 
tors .subjective ratings of their ability), or valid skill teats 

, administered individually by the instructors* 

The pertinent ijesults'^may be sunmiarixed as follows: 

1. Pre'ferendo" f or social, as opposed to nbn-soclal evalua- 
tion was greatest f6r persons who rated their ability 
as "average** or /*lntaj:inGdiate*', (j^<-05). 

2. Persons who tat^d theft ability as be^ng either e:Ktromely 
^ high or extreTiiQly low demonstrated a clear prefeKgnce for 

- non-social evaluation, (£<,01). . * 'P 

3* When persons IndlcatevJ that the results of tlwlr perfor- 
^mance weVe ^of minimal importance, all ability levels 
se^lected social tnerJiods of evaluation as opposed to non-* 
^ social evaluation- 
^1. Although , persons scoring high or low on the SAB and FNE 
* expressed dlv^x^se estimates of anticipated discomfort 
^ and/or satisfaction associated with each method of ; 
evaluation, their scores were unrelated to type of ( 
evaluation 'actually selqcted. > 

It waa concLuded that p&roelved ability, rather than individual 
,dlf ferences In expressecl fears oC social interaction and neg-- 
atlve -evaluation was* tl\e mof^t important determinant in the. 
selection oT evaluation method. 

• ^ " ' , " ' . MU4iam T. Weinberg, Ph.D. 

r Deprfrtment. of ll.P.E.R. ■ 

I'nlv^rsity' o£' LoXilsvlUe ' 
Louisville, Kenuuclcy A0208 
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PSYCHOPHYSIOLOGICAL AROUSAL COl5C0MITANT TO TYPR/A Bl^HAVIOR 
.^PATTERN. Richard A. Feo> Ph,D. Unlvt^rsity of ifouisvillo, 
Louisville, Kentucky, \. 

Tlio objective of this otudy was to explore posslblo p©ycho- 
phyolologlcal dlfferencoa between Individuals exhibiting high or 
low Type-A behavior pattern (coronary prone behavior pattern), 
specif ical^ly with respect to anxiety, resting i\\u8cle tension, 
EEC frequency, and dkin conductance* Twenty eight adult subjects 
wore requested to relax in a comfortable semi-supine position 
while baselipe measures of muscle tension, EEC frequency, and 
©kin conductance wer^ collected over a 300 second interval. All 
measut.es were recorded following stabilization of muscle tension 
levels • EMG (muscle tension) was collected from the JFrontalis 
muscle, EEC frequency was measured from the left occiput 40j)^ 
(unipolar) and skin conductance was measured on the nondominant 
hand* Prior to physiological measurement » Type-A behavior 
pattern and state/trait anxiety were aseeesed via the Jenkin's 
Activity^ Survey and the State Trait Anxiety Inventory, respect-- 
Ively, Following the measures, subjects 'were divided Into two 
groups (high Type-A behavior pattern score and low Type-A 
behavior pattern scqj|:fe) on the basis of the Jenkln's Activity 
Survey (JAS)^and^ the data were ipnalyzed. The results of the. 
study Indicated that. those subjects who scored high on the JAS 
(over 12 points) ex?hibited significantly higher muscle tension 
(3-225 microvolts vs 2.1^i5 microvolts) and higher EEC frequency 
(10.35 hz vs 9^5 h^) than those who scored low (less than 8 
points) on the JAS. Ttiere was no significant difference between 
the groups with respect to state anxiety, trait anxiety or skin 
conductance. It was concluded that those individuals who 
exhibited Type--A behavior pattern manifested phygiologicgil 
arousal in muscular -and t'cntr^i.l nervous systems In addition 
that commonly reported In tlie cardiovascular system. 

r 
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SPORI AND PSYCHOPITYSICAL HEALTO: ' A STUDY OF PERCEmONS AND / 
INVOLVIiMENT, Stephen J. Grova, Oklahoma Stato Unlvorslty; "Diana 
McConahy, Oklahoma Stato University; Richard A* Dodder, Oklahoma 
State University, 

This atudy waa concemodL witji the extent to which a sample of 
students and f acuity an dor sod Sport' actlvitloa as performing 
poaltivo contributions to individuals' physical and payoholoi^lpa. 
well-being. Utilising tl?e questionnaire method of research; 
responses ware gathered from 637 dlve^trse students (N-SIO) and 
faculty membora (N*«127) At Oklahoma Stat^ University^ Hie 28^ 
items on the que8tionna:j.re designed to moasux'Q paroeptlons of 
S(^v6ral possible functions df sport were factor analyzed. The 
five items which loaded on a factor labeled Psychophysical 
Health were: (1) Involvement In sports is bad for my emotional 
health; (2) Sports make me fofel lonely ; ^ (3) Involvement in 
sports helps people to Improve th^lr health; (A) Sport^s do more 
harri) physically than thpy do good; and (5)- Sports are poor 
public entertainraont. These Llkert'-typo items were followed by 
eoven-point contlnua ranging from strongly agree to strongly 
disagree and scaled by summation. The responses of the sample 
were compared by student-faculty status and sex* as well as by 
degree of participation^ attendance, and an overall index of 
Involvement with sports. The results indicated that students 
perceived sports ag providJ-ng a greater contribution to psycho- 
physical health than faculty; apd females^ indicated a greater 
contribution than males, .In addition/ those who\;part iclpated 
in sports more, who attended sport activities mor^, and who ^ 
were involved generally J^n sports to a greater degrXe iridlcated 
greater contributions from spoih;* These dlTferencee^'^^y 
involvement Were found to be consistent, with' few exceptions, * 
across the student-faculty and sex variablee. res^l ts*pf •'^ 

this research indicated an overall endorsement of sportfe as 
providing psychophysical hbalth, Involvement in sport, partlc- 
.ularly active part IciprfLion, seemed to hove the. greatest impact 
on this endorsement. 
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A COMPARI^SbN OF FOUR PROCEDURES FOR AGQUIBING SPECIFIC 
TEACHING BEHAVIORS IN PRESKRVICE HEALTH METHODS CLASSES, 
Karen Kliig, Univorsity of ^ North Carolina at Groeitftboro^ 

^The purpyOfio of this study vas to dotormino whether axjy of 
tho ifOllowlng iustructipnal 8t.rat«iglQ8 would lafluonca a 
slgntllcant gain «core In the fraqu<ancio8 of throo ©peclficHlIy ' 
■defiuod teaching bQhaviors performed by presorvico teachers 
majoring in elementary or early childhood aducation: (1) 
ntodoliug in cotubinatlon with video tapod self -evaluation; ' 
\2) modeling;' (3) viedotaped self -evaluation; and (4) a 
traditional' teaching 3tyle- ' Eighty-four foiualo atudents 
enrolled in four eectione of a fivo^week long Elementary 
Health Edvioation Methods courjae j/ore tjubjects in this pre-test 
p-ost-^test Gtudy^ Trained observers independently evaluated ^, 
the pre and post six-minute micro-lessons. Observation was ' 
considered completed w^on the disparity between observet^s on 
atiy one behavior was .<mc or zero. Of the 546 individual 
Instances, this objective was met on the initial observation 
■ for 405 cases. Of the 16 instances where disparity was two 
or more, agreement was reached in the second obseryAtion, 
Mean gain scores within groups were analyzed by using multiple 
t-tosts (i^ .005). The only significant gain scores were on 
'rediroction and general praise for both the modoling-alon«5 
group and the combined group, Paraphr'aplng realized a signi- 
ficant change among members In the combined grovip, wtiile 
redluection significantly improved for the videotaped self- 
eyaluatian group". No significaat gains were Reported for the 
traditional group. Multivariate F-tests (pi. 05) analyzing for 
'among group differences demonstrated that no one instruictf€nal 
style made more of an input than andther.* The findings of 
this atudy support thcfthooretical and* empirical contention 
that modeling in combination with instructions ai>^foedback c^n 
be used to help preservice teachers acqviire specific teaching 
behaviors. 
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A FACTOR ANALYTIC APPROACH TO EXPLORATION OP ATTITUDES TOWARD PRfe 
MARITAL SEX AMONG UMmRIED COLLEGE STUDENTS, Mark B* Dlgnati, 
Tha Undvarelcy of North Carolina at Groeneboro; David Anspaugh 
Memphis State University* 

Ra8'pon8«8 from 720 novor martied fitudenta from throt© Stat^ 
UntVQreitise in the Southeaetarn U,S, were factor aftalyued to d©- 
tannine stnicturea of correlations wlth^attitudee toward premarl* 
tal sax. Tho reepondentB completed an instrvuuent containing 
Rei88*e Permi8aivo Attitude Scale, a aaction deaigned to^a8«eaa 
aocioeconomio statue and genaraj. family background, and ii seotior 
concerned with sexual, activity* Principal factor analysis ^Ithov 
iteration yielded the following factor structure, with 75% e^ th^ 
variance accounted for after rotation. Fftc t or X, - aeofual lli^^ar- 
courae within the past year, number of episodes of sexual Inter-^ 
course within tho past yiaar., and number of episodes of sexvial in* 

r tercourse per week. Fector 2 father * 8 -re-Hgious preference, 
mother's religious preference, and subject's religious preference 
Ftifitpr 3 " father* 8 edvication, annudl family income, and fathev't 
occvipatlon, Fpctpp A - frequency of subject's church attendAtvcei 
subjeofc^s age at first sexual i^xtercourse,- and 8\ibject^s/-age at 
first oral sex. Based on the nature of the variables loaded. 
Factor 1 was termed premarital sexual activity. Factor 2 religl-* 
oslty, 'Faqtor 3 socioeconomic status, , and Factor A was tt^^d.. 
moral background V(^rsus age at initiation to sexual activity^ 
Factor scores were generated for each observation using the fac- 
tor loadings as weightings • Results from Relss's Permissive 
tude Scale wei:e collapsad into three categories of attitudes to-^ 
ward premarital sexual penj/is^v'eaess (N-377 , 113, 230). Each,|(<|i 
the categories of *atitltud4siwGre then usad as coatrollit^g vari* * 
ables for exploration oi/deteraiinants of tho ^ctor scores. Fac- 
tor scopes by p^rmi^sslve/ Attitude categorj^ wbre statistically 
'^llfttlnct (p<.Oi), wltlv high purmlssive greater tK'an medium per- 

^ missive gx>eater,,than low permlBSlve* TUe three permissiveness 
^ groups were fouQd to bo distinguishable in terms of the subjects' 
agu.^(older pub.fccl;,s tend to Kcore higher), race X^^it^ts factor 
scores wore higher than Blaqks, overall), and mother occupa- 
tional s^tus (less |f»rof esjiional occupatlxjnal .status covrelated 
with highor^vQictor score^r; '^Hte mediuvtx permissive category^ ex- 
hibited the ujo'fikj: conservative patt6r;tTi ^of premarital sexual behav- 
ior • Di£ference\^ifi attitudes toward premarital s/mial activity 
are explicable^ in\^rpg of a sfcrvicture of experl<St^tlal, familial,' 
and sociological attrii;lbutes * These attributes appear to be con- 
nected by a iiM^trix of^fthor vsrisbl'ea Including ago, race, and 
psreo^al occupational status, , * 
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CHANGING MOVEMENT BBMVIORS OF YOUNG I^NDICAPPED CHILDREN 
THROUGH S^TRUCTURBD' MOVEMENa^ LEARNING OPPORTUNITIES* R^becon I. 
RQb^r^ '^ex^s Womjin's University; Claudine Sh^rrill, Texas • 
Woman's University, ^ 

. Th© purpose of jtliis* study was to change s©l^^ct€2sd^mov^ent^ and 
social beh^iviors of 'young handicapped children tlurouglv exposvyc^ 
to a lO-week movement program based upon individuali»a;J educa- 
tion progranwning (lEP) proQedures as outlined in Public taw 94-« ^ 
142, . Tho 15 ^vibjects/ whose ages ranged from 2-*15, oamo from 
two facllitiesi a community based o\itroach cantor for develop- 
luental delays and a regional deaf education public school pro- 
gram. Handicapping ponditlons included cerebral palsy, mental , 
retardation, deafne^Sj hearing impalrmGnt/, and various undiff-- 
erentiated developmental delays. Som^ children were nonambula- 
tory and/or nonverbal. Pre/, post, and continuous int^erim testing 
w^s based upon Texas Woman's Universal ty adaptations and e>qpan~ 
slofi$ of the Santa Cruz Behavioral dharacterlstics. Progression ^ 
(BCP) , Individualized* educationAl programming based upon re- 
peated meaaUreis diagnostic/prescriptivG lasting was implemented 
i3y an interdisciplinary team of graduate stvidents and faculty 
in the fields of physical education, ^ance, music thetapy, 
therapeutic recreation, and occupational therapy. The experi^ 
mental movement program emphasiscod a blond of early childhood 
dance, music, and relaxation activities whicii were recorded so 
that the program can be replicated. Findings ^)ased upon non- 
paVrametric" analysis of. .TWU/BGP data and periodic videotapes re-* 
vealed* significant improvements in mc^vement and social behaviors 
of. young handicapped children, ag^s 2-10. Success of the pro- 
^ll^ was att](;ibuted' to interaction of several factors: (1) the-- 
in^vidualized educational prpgram diagnostic/prescriptive 
approach? (2) the movement program^self ; ^nd (3) the^ interdis- 
ciplinary team facilitation of ^re^e^rch objectives! It was 
concluded that the early childhood lEP movement experiment was 
a viable, replicable program for changing movement and social 
bohavior$ of young handicapped children. Since P,L. 94-142 re- 
quires free appr'opriate public school education for handicapped 
children, ages 3-5, the roplioable movement program was believed 
timely, . _ ' 
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OHI08TATE UNIVERSITY SCALE OF INTRA GROSS MOTOR ASSESSMENT, 
T«rr*nc« M. Ryan, The Ohio Strfte OnlverBltir. , ^ 

investlffation attempted to aiatingui^h the qLuali^^tive 

children in the exeoution of th«9 skills of walking, running, 
hopp^g! tiovlng, catching, Jumping, ^i°^i»^> J^:, 
\ Snf lldder cUmMng, and stair ^climbing. The skills axamined 
^ r?he o'g!5. SIOMA^aie suMivided into four o^^-jj^^.^-f.^r! 
^tor performance ranging frcM the least mature level of p*rfor 
mance ?o the most mature functional level of P«^f°X"^«' , 
^"dred and twenty mo<^erately retarded children ^etv.en the ages 
of six to eight and vAh I. Q. ' s ranging from ^^^""^^ J-^^J/^^^ . . 
?hreev^?« selected from seven schools in the Sate of Ohio. An 
earn! Z^her of> children vith normal intelligence .and ages • 
. Xien^i": eight were chosen for ^^^-f}^:^^^^ 

''''''' T\:tu\ilT^:^\^^r 

reti::irtre^;rr^^^^^^^^ "^^^ ^^^^ 

oSalned from ?he assessment procedures vere graphed, to pro^id., a 
descSptive profile of the mentally retarded and normal ohll- ■ 
de8crlp^lve pruiJ-J-^ Reeults clearly demonstrated 

the remaining ten skills, very lov. levels of performance were 
. generX no?ed in the retarded population. The mentally 

reLrdefchlldrfens' least .ature performances vere g^/^^^^^ 
comi>lex -skills of skipping, hopping and ^^^^^^^^'^^f 
striking, thrOwin|, and ladder climhlng performapcea were al^o 
at a strikingly 10i» functional i^evel , 
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^ NEEDS OF mSlCAL EDUCATORS FOR TEACHING EXGBPTIONAL POPULATIONS* 
W. l.letaolm> University of TenMssaej G* Goodx^ln> Indiana Univer- 
sity Dev^pmontal Training Cwtorj^ R. Carlson, Indiana Unlver* 
alty; and^* Mordholm, Indiana Stato Board of Hoalth- 

' Tho purpose of this study \<rae to detarmin© parcelviad ne^da bf 
physical education teachers relative to providing services for 
exceptional populallona in the public schools* . To ajscevtaln 
th^m perceived n^ds> a Likert-type scale cjueatlonnalre was 
' cinstructed to determine needs aa they relate to 1) general Infor- 
tDtftion '(e\g^, cause of ^^gijptionality > uiotor ability and beha- 
vior expteCtations), 2) te^lVxg ideas (e.g.» for Jntact special 
«ycation classes and for special education chlldTren wtua have 
leen mainstreamed) , and 3) inatructionai materials (e^*, curric- 
vJj.a and bibliography). Since there waa another section to this 
aucvoyi' an important overriding goa], to facilitate receiving 
resplendent cooperation waa to keep the entire InatrumexU abort 
enougN ao that an individual could complete It In Iflsa than seven 
minut** Questionnaires were then sent, to all of the 3^424 11^ 
cen8edr physical education teachers in Indian^; 1,727 question- 
fnaljf^ vero reUi£ned/for a return of 50.4%. Mal^s responded at 
^<^ate of 46,5^7(5475% of the returns);, females responded at a 
rate of 55.1% (45*5% of the returns). Other demographic data 
•which might have tenored responses Include: 1) a greater percent- 
age of the males had coaVhing aisslgnments , 2) a greater percen}:- 
age ^of those not assigned coaching respdnalbllltiea were in' 
larger school districts, and 30 a greater percentage of the more 
.experienced teachers were malea. The concluai6ns derived fr^'m 
the crosst^tfulation anali^sis include: 1) positive relatiojiship 
was generally seen between school district, size and the need , for 
information on work^iig with exertional children, particularly 
behavior management techniques, 2) the respondents* nuTOber of 
yeiirs of teaching experience had less effect on response .than 
anticipated, and 3) female respondents* perceived needs were 
greater than those of males. Following the determination of the 
most descrlpt demographic classif icatory variables, ANOVA was 
used to -examine the data further. Although this analysis result- 
ed in mixed findinga> it illuminated the fact that female per- 
ceived' needs were significantly greater than male perceived needs 
on all 11 questions (P • .01)* . 

*Thls study was supported by Indiana University Dcyolopmental 
Training ^Center and Indiana vState Dei^^rlmcnt of Health- 
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SIMILARITIES IN MOTOR PE^POR^^/^CB^ BY MENTALLY RETARPBLD CHILDREN 
. AND INTBLLECTUi^LY NORMAL CHILDREN OF ^ EQUAL MENTAL AGE. Gall-M. 
Duinmor, Univeraity of Morylond, College Park. * 

/IVo axpex'imantrf w,ere des-ignod to t^ast tho hypothoela , that 
, mentdlly rc^tard^d acid itiuollectuaXly noxUml chjldron of aqual 
mental.' ago parform Qimilarly on tndtot/ learning tasks which 

Involve inforuiqtion proco%6jlng afciHtie<s. Underlying this 
^ hypothesis woto t,h% ' assutnptlons that ocuial\mental agod retarded, 
and nomiiil childrQii posseei^ siml^l^r lni,orniation processing 
afeilitlGs, >ind that inrortnation procossing abilities are 
. importajnt in the ac^juisltion and porforiwance of motor skills. 
In Experimant i, 72 ^;raijiable mentally retarded ch^^ldron aged 
9--16 were randomly ^^iBi^lgned to ona ,bf six oxporiiuental groups. 
One group was a varfal^le practice group, four^were constant 
practice groinps, and one group served as a control. Each gro\ip 
except the control gl;pup received 80 practice trials on a force 
production task in wb.tQh subjects propGl*led a toy car along -a 
metal r^Jd track to da^t|gfiated target 'positions. Ail groups 
theji participated in transfer trfals involving novel target^ 
positions.; ^Th{5 perfqi^l^nces of retarded cliilc)ren oi^ this trfsk 
were compared with d<(t;a from a similar investigation of nornml 
preschtiol K:hildren (Roi^P and Nojfmjdn, Developmental PsVchplogy , 
*1978^ jL^, 153-156). *^h<i»ee coTuftparlsons revealed marked slmi- 
' larlties in the mean.,^j&^*|^ormancGs of these nOrmal and retarded 
children/ In Exi)erimfiii\^ 2, 39 trainable mentally retarded 
children and 30 normal ^flf cschool^ers of equal mental age wer.e 
randomly assigned to Ipd^f ructl^on, no . instruction^ or control \ 
groups. ,The Inst rue t|f\n^ find no instruction groups each 
re^celvcd 80 practice f;|jj(fls on a ball roll l^ng-iargeL game, 
during which \he Instruqt^lon group recelv'ed advice on task 
solutions. Following th^ practice trials, all three groups ^ 
paracipa^ed in /id ^ranf^f^r tr.^als on a similar but not iden*-^' 
tlcal task. Nonparametr:( f? comparisons of the preschool and 
rctaixiecj* groups Indlcai^cd similar performances by these groups 
on- thl6\ta8k. The resqjts of f)oth experiments indicate 
support lor a devolopmep^pl age construct of motor behavior. 
Potential applications pf ^ developmental age construct will 
be discussed* ' , ' i . 
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AN^ANTHROPOMETiaC COMPAICISON OF CUS8ICAL AND MODK&N DANCKRS AT 
THKKK LEVELS OF tRAlNINC* ' Nauay Z«>loukaj Margitrtt Skrluar, 
Unlvarnlty of Pittaburgh. 



Kb part of a larger atudy, this raaearch daacribed tha anthro- 
pometric charaetarioticr of modem and alasaleal dancers at 
beginning I nQn^profeaalonal^ and piofe^alonalJlovelav SAxty-'five 
«dult awbj^etti tbirty-alx rnQdayn jianQera and twenty-*nine claaai'- 
cal> vei^e tested In^Pittaburgh and New Vork^ Meaaurea were taken 
on 9tandlng lndlviduala> and wher<^. reltvant> on the rlgUt aide. 
Thosa meaauxea IncXuded height^ weight, girth of the waiat, hip 
(at the. iliae creat)^ cheat (norroal expajiaion) , thigh and oklf 
(jjLt the maximum pointa) v Breadth meaaurea » taken with the Behnke 
«tlck, ware at 'the shoulder 7ti"^^o3^omlal) > hip (Iliac creat)^ 
low«r hip (blt*roGhantoric) , and yxlats and ankles (at th^ mini- 
mum point). Cheat gljcth (at the xyphold process) was takAn with 
H Vernier Caliper. Length of hodf segments were taken for\the ^ 
arm (acromial process t;o the distal 6nd of the humerus), lower 
a^rm (distal end of the humerus jto the ulnar carpal joint) , Upper 
trunk (from the crown to the pubis) » thigh (pubis to the Inf et*- 
'lor border of the kn^e cap) > and|i,lower leg (inferior border of, 
the knee cap to the distal end of the fibula) , Detailed measure- 
man^ results -were presented as means > standard deviations > and 
standard errors in tabular ;and graph form. Generally, It ap- 
paared that the distinction between classical and modem dancers 
was In body proportion* The professional classical dancer was 
more evenly proportioned with^regarda to the body segment lengths 
than all other groups. The professional modem dancer adeemed to 
reflect a young American adult physique which is typically un* 
evenly proportioned^ Tl\e primary girth measurement distinction 
was-between professional and uon-professional/begiilners at ttt^ 
walat and lower hip. The professionals were smaller at these 
points than the others, Aesth^ticially th^re are certain body 
types more appropriate to a dance form and to the profeaa^nal 
level, peterminaticm^ through descriptive investigation, of 
what anthropom^etrlcally constitutes this aesthetic entity can 
assist in guiding sttidents ±u the selection of a particular 
dance form* ^ * % 
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FWE FITNESS CHAMCTKRISTICS OF CIASSICAL AND MODERN DANCERS AT 
THr5eK XKVELS of TBAlNINd. Margaret Skrlnar, University of 
Pittsburgh; Nancy H. Zelonka, University of ]Pittsbur$lu 

Little ij$ known about the developmental ^ff ects of dance 
^raluitfg on fitness* This research describes^ five selected 
fitness characteristics of classical and modern^ dancers nt 
varying levels^ Sixty five adult volunteer? fell into one of 
five, groups accordlpg to their typo and level of dance prep-- 
aratton: professional members of. an NEA. Touring Program ballet 
company (PCD, 9 females, 6 males); professional members, of two 
■NEA. Touring P^rogtam modern companies (PMD> 8 females, 3 males); • 
uou-'prof essiopiaJL intermediate modern dangers dancing 15-25 hours 
per week (NPMD, 13 females); beginnit% clasaical students (B6d, 
14 feimales); and beginning modern students (BMD,-12 females). 
Subjects' resting heatt rat^i; blood pressur^y K^lp strength, 
predicted fat percent and predicted MA^Ipfc2^®^^ measured. 
NPMD, PMD, and PCD mean feasting heart rates were 14-18 b^ats 
below BHD and BCD* fy.ll mean blood pressures were within the 
normal range. Mean ^rip strength measures were 7,2-T,.4 lbs. 
below the respective male and. female population means* Female 
fat percent groy^ moans v/ere 57o-97p leaner than the. population 
mean while mean ma^le scqres were no dltff ereiit .'than 'the popu--* 
lat ion mean. A six minute bicycle test revfealed that females 
in NPMD (55.5 ml/kg/min) , PMD (52.4 ml/kg/min^ and PCD (60:3 
ml/kg/min), scored higher than m§les in PMD (51,2 ml/kg/mifi) and 
PCD'(51.5 ml/kg/min)- The professional male djincers were 
generally of average fituesJi while non-prof e^sional and 
professional females tended to be highly fit. As^'e*xpected, 
beginning female dancers are lesfl fif than* prof essional and 
non-professional dancers. ''Further research yith a larger N, 
more male dancers in all groupa, and direct measurement of 
maximum oxygen intake is necessary in order t6 examine whether; 
1) female dancers aire comparably more fit than males; and. 2) 
the Astrand bicycle test may be biased in favor of fit females. 
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THE METABOLic.COST OF BALLROOM DANCING. Carole L. Goldbterg md 
j.JE, Misner^ PtvyalQal Fltnas^ Research- Laboratory, Unl\rar?lty ^ 
of IHiuQis at Urbana-Champaign, 

Tl\^ primary purpoaa of this stodjjr \^a8 to determiua the 
metabolic cost of" ballroom danciug* Secondly, the atudy 
described tho cardiovascular atr^aa aaaoclatad with particular * 
types of dances. Six colleg^-ag<ad v<?luut^er8 X.3 mal© aud 3^ 
f^Tnale) aerved as subjocta- tEach yaa given a walking 
treadmill tast to determine maximal oxygen conaumptioa aud 

*^maxiifeA2J]^Gart ^rate. The subjocte also participated in two 
dance tea ting sessional In order to determine the oxygen ' 
cost of dancing* a Kof ranyi-^llichaelia respirometer V^fl used 
to ineasure ventilation and to collect ,06% aamplea of expired 
air, JThese'ga© samples were then analyzed^for O2 and C02 
contents Simultaneously, heart rates were monitor<^d by 
telemetry t^j^ice every minute during the aeaslon. Etich dance 
seaeion consisted of a mixed order of twelve dances, 'two of 
each of the following*^ waltJ5> foxtrot, rhumba, cha-cha, . ' 
awing, and polka • Each individual dance lasted ? 1/2 
minuter followed by ^ 30 second rest for a ^lOtal of 36 mlnbtes. 
Recovery^as samples were collected for 15-20 minutes at the 
end of each session* The women used 5- A Kcal/minute and the 

- men us^d 6*7 Kcai/mlnute. ^ These value^ represented 4^.0% and 
39.1% of maximum metabolic capacity > ^respecj:ively. The mean 
heart rates expressed in terms of a percentage of maximum 
heart rate for the six dances were as follows: Rhumba - 37%, 
Foxtrot - 43.9%, Waltz - A3* 9%, Swing - 51.7%., Cha-Cha - 53*4%, 
and Polka - 55,1% • On the basis of these results it was 
poncluded that ballroom dance is a mediufh Intensity activity, 
falling short of the accepted threshold level for cardio- 
respiratory training biit may be useful in rehabilitation or ag 
an aid In weight contr^l- 
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PLAYGROUND ACTIVITY LEVELS AM0N6 CHILD^EnS TRADlTlOm VERSITST" ' 
CREATIVE Pj^AYAREA, Carl Gabbard, Texas A&M University. 

The purposes Jthls* Investigation were to (1) Investigate 
pl?iyqrOund apparatus activity levels for children in grades Kt4',, 
and (2) compare actiyity levels between a traditional and crea- 
tive, pi ayground. One intapt class fraii each grade level (n=s.11T) 
participated in th^ study.- Each intact group was allowed twenty , 
mini/tes of !pl ay ground time per day (5 days), on each pla^^irea 
(which was located at the experimental sfte). Subjects were 

« allowed to play as they wished, with balls and rope's available J f 
requested. ^ The analysis of playground activity was performed us- 
ing a p.iloted assessment instrument which recorded contact with 
playarea apparatus.^ Activity levels within each group were com— 
pared using creative and traditional activity scores and t-tests. 
The creative playarea was not new to the grades 1-4 subjects, it 
was Constructed three years prior to the experiments. Statistical 
analysis -revealed that activity levels were significafitly higher 
on -the creative playarea for the kindergarten, thiVd and fourth 
grade groups (p <.001)'. Activ-ity liQvels were also higher' among 
first and second grade. groups but not at /the pre-determined level 
of significance (p > .05). Analysis also revealed that after the 

• second grade year," play activity on traditional apparatus de- 
creasetl at increasing rates. It can be concluded that the crea^ 
tive playground area did produce higher activity levels, espe- 
cially for third and fourth grade groups. It was also shown that 
intermediate grade activity was equal, to primary grade activity 
on the creative apparatus', this was not revealed after tradrtion- 
a1 activity analysis. 
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A NATIONWIDE STUDY EXPUINING THK PUBLl^ tffiU.TIOl?& BEHAVIOR OF 
PUBLIC SCHOOL. PHYSICAL EDUCATION ADMINIf TFATORS * Freomau Miller, 
Daiparttntnt of Phyalcf 1 E<Juc«tlon University of Maryland, 

■p^^ purpose of this atudy was to determlAa* under what 
oouditiona public school pl^ysical education adroinistrators. 
vould engage in public relations, A inail questionnaire, was 
•dffiiuistered tq a -national sample of ;689 Ind duals t Conmiuni* 
cation literature and ojcgani«atloixal literature were reviewed 
• HlOBg ^ith measures oj^ profeaslonalism to ol!)serv^ how organi- 
satlOnJil structure, professional index and public relations ^ 
activities affect ooinmqnlcstion behavior. Organiuatton 
ftttuctural varlablaa and cotmuunlcatlon variables were related 
to Grunig's Multi-Systems Theory of Communilcitlon, a 
situational model of coiranuntcatlont Three types of communi- 
cation alt nations were Identified about whi^h four identified 
types of administrators were most likely to communicate* Two 
types of school system structure were identified whidfr ^ 
explained the communication behavior of three administrator 
types and administrative philosophy the fourth* It was 
concluded that public school physical education administrators 
generally do not engage In public relations, scJ[iool system 
structure can explain some communication behavJLor «ind 
administrative philosophy explains others, and professionalism 
was positfvily related to public relations behavior of these 
administrators* * 
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T^I^EDICTION OP BODY DFNSITV, LFJ^N BODY WFI^PT, ^AND PERCENTAGE.. 
B^m FAT FRQM ANTHROPOMFTRIC MF.ASUPFS ON NINF ANT) TPN-^YEAR-OLD 
^^TPL?. Linda Vounpberp, nV,lahoTnQ-?t^e University; Scarlet 
Johnson, Oral Roberts University: James Schwane, T^ral Roberts 
•University: A.B. Parrison, Oklahonm State University 

The purposed of this investigation were to: (1) develop 
prediction equations for body density (BD)» lean body weight 
(IJBW) , and percentage body fat (PBF) from anthi'oporaetric measures 
on a random sample of 51 fifth grade Caucasian girls (^10.7 yrs) 
attending a suburban eleipentary school ±fi Oklahoma; (2) , cross-- 
validate these equations on an additional sample of 31 volunteer 
fourth and fifth grade females (3f-10-2 yrs) from tfie same school 
, district* In phase one of Uiis study, the following anthropo- 
metric measurements were taken -on each of the participants by ^ 
skilled technlcla|i: height^, weight, 8^ skinfolds, 11 citcuinf er-> 
ences, and 7 skeletal measures. BD was determined/by the under- 
water weighing procoss with residual volume measured in air 

L during a previous testing session. Criterion values -for LBW and 
PBF were derived from the Brozek formula. Mean values and 
standard deviations for the criterion variables were: BD* 1*053 
+ ,0168 g/ml; LBW- 59. P2 + 6.65 lbs; PBF- 19.5^ ± 6. 89%. llie 
data were submitted to multiple regression analysis with the ' 
Iciboratory-determined BD, LBW, and PBF f unctlionl^ng as dependent 
<^^ariables in their respective equations and the ijtnthropometric 
measures as independent variables ♦ 'Hils analysis yiel(jed the 
followlrtg prediction equations: 

BD* -.0007856 (sum in mm of midaxillary, abdominal, and* v . 

suprailiac skinfolds) + 1.085 H- ,88 SE-\008 g/ml 

PBF»» - 327A (sum In mm of midaxillary, abdominal, and ^ 

suprailiac skinfolds) + 6.66 R- ,88 SE- 3.31% ^ 

LBW^ 0.7A80 (weight Irf lbs) - 0.56A5 (midaxillary skinfold 
In mm). - 0.2795 (suprailiac 9kint6ld iu nun) .+ 12-605 

;R« -93 SE- 2Al\ lbs 

In pha'se two of this laves tigation, the above ecjuations were 
utilized to predict BD, LBW, and PBF on the cross-validatian 
sample. Pearson product-moment correlation ,coef f icients were 
computed bet'i^en the predicted values as derived from the 
regression equal:ions and tU^i criterion variables as determined 
from underwater weighing. This analysis ylelaed thc^ following 
validity coefficients and standari^ errors for each formula V BD, 
r^^'-SS SE*'.0059 g/ml; PBF, .B3 Sl> 2*/»3%; LBW, r- .93 
SE- 1.^9 lbs. Thus, validity Was established. 

* 

S car 1 e t R . J ohus 0 n 

^Uuman Pel*f ormance Laboratory 

^ Oral Roberts. University * 
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. THE EFFECTS OF AGE AND SEX ON BODY BUIL^ IN CHILDREN. 
Barbara Campalgno, Patty Fraedson, Thomas Gilliam, and 
. 'Victor Katch. The University .of Mldhlgan, Ann Arbor, HL^ 

It was tli^ purpoS'G of this study to determine sex dif- 
- f erences in body, buU.d of children, -wlt;h' the effects 'of age 
held statistically const;ant. Body composition determined, 
'hydrostatically and corrected for residual lungvolumo was 
o^)tained on 180 healthy m^le and female x:hildron. ages 6-14 
years. Standard aathropqmetric moasurements (diameters and 

^citoumf erences) were also obtaiiDied on all subjects' An" 
ana:Lysis of covapian<ie ( ANCOVA) , with age as the covariate, 
revealed no significant ^t^if f eretices between ,the sexes for 
r^tlQ scores- when compai^ii^g diameters 5f lower extremity to 
.. lower trunk; specif ically^. khee to bitrqchanter, knee to 
'-^iiliac, ankle. 1*0 bitrochrfriter , and ankle to biiliac. 
Similarly^ \ no significant, differences^ were shown between 
males and females in ratios x>f upper extremity to upper 
trunk diameter^, An7hich included ej^bow- to blacrOmial, elbow 
to-.-bideltold, wrist to biacromial, and wrist J:o, bldelfoid. 
A significant difference (P<.OS) (aNCOVA) wffs .found be-' 
tween male ^nd female childi^en for the ratio of fat weight 

.^to lean body weight C. 18 vs ,23, respectively) • It was 
concluijled that no differences in body structu:]?e gf males 

'^and females, -as determined anthf'opometrically ' are preseht 
aftfer the effects of age are removed. However, there is* 
an appax^'ent sex difference in fat weight and lean body 
weight components of children. 
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OTERIUVESTIGATOR, RELIABILITY OF SKIN^QIiD^-- • T.G. Lohmati, 
University ol Illlnbis at 'Urbana-Ch4mp|S[r<i|y J M . WllmorQ% 
University of Arizbna; F. Roby^ Uniiveri&l?r^<^ Ar*if.ona and' ^^ 
B.H. Ilaasey, University of Illinois at ifrb ana-Champaign, 

This study was designed to compare ihtarinvostlfeator error 
in measurement of salected skinfold sites based on two 
standardisation procedures. For the first procodur^i5 three 
ttxpcrionced investigators each measured thirteen subjectsir fot" 
throe trials at each of six skinfold sftTes (triceps / subscapula, 
abdomen, suprailiac, waist and thigh).- The^ investigators 
followed written instructions on tlie ^natomlGal locations of 
each site, but did not confer on the exact Tjieasuremer^t technique 
used. For the second procedure, the investigators each 
measured thirteen subjects, two trials at each of three sites, 
after conferring regarding technique and after each site had 
been marked by one invepuJ gator . In addition, trice-^)S skinfold 
was measured by each inVa^tigator 2*5 cm proximal, distal, , 
medially and lateray.y to Ihe midpoint of the upper arm. It. 
was hypothesized that substantial diffxirences in skinfolds at a 
given site are associated with inter Invest 1 gaVor error and thai 
standardization of site location and technique will reduce 
measurement error, Unde.r the first proctrdure, the mean 
differences between any two investigators ranged .from 0.3 mm for 
the triceps to 11,2 ijuni for suprailiac. Tlie interinvestl gator 
error in decreasing order wa6: suprailiac (5.9 jmi), waist 
(3.2 mm), abdomen (2.7 mm), thtgh C2.5 min) , subscapular ('2,1 mm) 
and triceps (1.7 mm). For Uj^tv-tS'^coTid -j^pcedure/thG^ 
differences ^Lmpjig investigators Vero YBuUd to decrease • . 

substaniiallyV The> interinvS's tigator ertor^s were less, algp.^ ^^-^ 
for the three marked sites studied^ svipraiJ iag^ ;(1 . 8 imn) , 
abdomen (0»9 mm) and tricopjs (1.0 mm). The mean triceps for 
all three invest^^lors chang<?ii as much, as A.l hmi by varying 
the location 2.5 ^ from the midpoint of the upper arm. Under 
the l*irsL* procedure the use of two skinfolds /t-ricops and 
abdomen) resulted in a difference of 2,9% body fat betwoeu the 
two investigators that differed the most^ for thos(\ sites* Under 
the second px^ocedure the difference was reduced to 0.5% fat. 
It was^ (5x511 eluded that -si^bstantia] differences among exiiaricnced 
investigators could be reduced by s tandaidization procedures 
including markings^ of sites and the use of \siniilar sjjiinfold 
measurement technique. 
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Ca,rolltia; Sflenry G. Howe, GwyrmejL, Parker, Llbettjr'^^^^ratlon 



Many benefits^ are claimed for rpguXfr phyaical »ttvtty* In 
receut yejars taajjy bueixieas coixoern(5 hfve Ijnplemen^d pTxalcal* 
fltnei^s programs for employees, ^ Implipit in this^ictlvity i3 
the dssumpti^on |t!J\at the progi;am vill benefit thefEompanv as well 
aa the *emplq5etf. There in apparexxtly a^generdl impr^ssl^QU that* 
the physically fit" worker Is in^^re pr^oductlve^ however^ Itt^le 
data oap b^ found to support this vpositlpn^ The purpose, pf this 
. ,tnve*8tig<ition -was to * examine ^the relfitionshlps between regular 

physical activit;^ and selettjad measures of productivity* Head-^' 
Quarters employees '(n«504) of Liberty Co%i|Oratio^i Un 

Or^enyilip, S^G^., participated- in an employee health eAi^ltiiettiojiw 
i'*A medical exam^lhatioja was* administered along with an extensi^ve 
quesfiojinaire on health habits, attitudes; and knowle'dge:* pata 
on absenteeism and employee productivity*were obtained- Srom. the 
company persouiiel office. A comprehensive leljlure time ^physical 
activity questionnaire provided ^a reported physical activity 
index (PAX). Personnel data analyzed for |;his report wer? sick 
leave hours (SLH) > supervisor's rating (SR) , and merit^ pay 7* 
increase (MERXTPC) * Correlatl^onal analyses revealed several 
significant relationships bo^tween PAJ and the peri^Onuet data^ 
After adjustment^ for 'age, sex, and race only two significant 
results were obtained. Black women classified by three levels 
* of PAI wet'e'signlfica^itly different on the SLH variable. White 
women similarly classirfied were found to differ on SR* We 
found nQ significant relationship's among the variables studied 
'for white men- Thei^e were too few black men to petmit any 
^analyses. Black women reporting a moderate PAI had more SLH 
than those reporting low or high PAI* W^ite women reporting 
higher PAI received" higher SR* No other effects of reported 
PAI were noted.^ Leisure time physical activity did not show 
consifeteinit effects on employee absenteeism' arvi/ or productivity. 



>'^This study was supported^br/ funds from Liberty Corporation and 
the Stanford Univel^sity Lipid Research Clinic program (NHLBI 
contract NOl Hi 1-2161-L) . 
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.Hexb«»t« M» Lund<^r«tv, ]eh,D,j Patricl* Farr«lX*, CKd,; 
Mgnty I,* Chri8ttAn8itn» M.L.A-»t Govdon BUckburn, M.S., 
CoM«g* of Health, P'tvyslcal Bducation '*tid Recreation, The 
PennaylWi* St*^te Vniy«r?ity, Univeraity Pdrk, PA. 

' ' ' \ ■ 

Heart T^iteu wre monltor^cf continuoutily while 51 mon kud women 
ranging" in age from 22-72' W4^1ked ot jogged a modified p^rcoOr 
fit trail* Subject* were retjuiretd to hftve a trendmill » trees , 
test prior to perticipation. Th« length of the course, its 
gradient, distance betyeen statlono and elevation of the 
course ware mealfeVred/ Mean X max HR (Karvonen) Valuee were* 
submitted to a two--£actor ANOV mixed design to- compare HR to . 
and at. each station by sex ^nd age. Reoulte indicated aome . 
' aigntflcant interaction effects. Women generally f)er formed at 
a hiKj3.er '% max HR than men. Older subjects expetienced ^ 
potential training effects while youngei; subjects were nat 
always challenged* Desired max output was exceeded in some ^ 
caosjj. The results supported modification and use of fit 
trails for senior adults as" a means of Achieving cardiovaBcular' 
fitness training effects which are perceived by participants 
as beneficial and offer an alternative fitness regimen. 



^this research was supported by funds from the Developmental 
Grant Program of tWa Gerontology Center, The Pennsylvania 
Stat© University; supported in part by the Administration 
of Aging, Department of. Health, Education Atv^ Welfare 
under Title^ IV-C of the Older Americans Act- 
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THE FACTOR ANALYTIC STRUCTURE OF THF TWELVF Ml'^UT^ TRAWL STROKE 
SWIM, Allen Jackson> North Texas State University; A^S. Jackson,' 
University of Houston; Ronald Frank! ewi cz Unlvers-Uy of Houston* 

This research sought to examine the twelve minute crawl stro^ke 
as a mul'tivariate. measure of aerobic endurance , in swinwiinq in a^'n 
exploratphy manner. An unde,^"lyinq performance structure was * 
con.leCtllred that mipht include initial sprint, stability of nace> 
and re~agce Iteration of swimming speed. This study's noal was to 
not only verify this structure but more importantly, to Quantify 
this structure. Forty-two swii^ers of intermediate to advanced 
levels, of swimmi no ability were administered the twelve minute 
crawl 5.troke swim for distance. The distances covered in each 
minute aloon with the total' distance was.Vecorded for each sub- 
ject. Coannonical factor analysis with- orthogonal and oblique 
'rotations was applied to the twelve separate minute di stances 
in order to isolate and identify the factors that make uD,a 
total performance structure. The analysis revealed two factors. 
The first factor was characterised by hiqh patterr? coefficients 

591 to -804) for minutes ^four to twelve and was labeled stabil- 
ity of pace. The second factor had hiah D?\ttern coefficients . 
(.807 to .652) in minute one and two and was labeled initial 
sprint.. Two factors of the proposed structure were isolated 
and identified from the data. Initial sorint and stability of 
pace were supported in the perfomance model. Clearer delin- 
eation of the proposed structure may be possible by makinq 
available more operational r^epresentatives of structure compo- 
nents. This can be achieved by measuring more and short(^r 
distande measures particularly in the first and last minutes* of 
the swim. . ^ 
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* lEMG AND BAULISTlC MOVEMENT. J^fom V* D«noff, University of 
MaryUnd* Sohool of Modfctne, D«vld L* l^iiney, UhW©rs'!ty of 
Mary]«nd ^©partinont of Phy^lc^l Education, 

Ballistic ipoveijient U belUved to Involve high Initial accel* 
eratlon of a limb caused by i sudden activation of agonUt mus- 
cles* Those muscle^ cea$Q tht^lr activity shortly after Inttla- • 
tfon, and the limb continues' to coast until a braking force U 
applied bV antagon-lst muecles. Consequent Vy, high Jnltlal accel- 
erations^ approx I irately, constant velocity In tnld^range^^and 
. closing dfeceleratlons are the crPlerla used to deWne ballistic 
^ movements* In this Study I emg data we^e col 1 ected^f rom the 

" biceps braphll, brachTaMs, brachloradlal Is , and ^triceps brachll^ 
Of 20 subjects to xJetermlne If the I emg record could be used to 
confirm' a ball istic movement. Subjects pei^fQrmed el6ow flexion. 
I'n a horizontal* plane starting from 90° shoulder abductlop and 
continuing towards' the chest while seated In a specially con^ 
structed dynamameter^ Three maximal velocity trials at eacih of 
three loads equal to 75, 50, and 25% *<if maximal Isometrtc 
strength^ were used; Maximal Isometric I emg values were al^o used 
to normal l5:e the I emg test data. Angular displacements were 
taken from a potentiometer, coincident with the axis of rotation, 
and the angulat* velocity and acceleration were determined by 
least^squares-f I tt ing the d I sp 1 actciment data and numerically 
different fatlrtg. Although acceleration and veloclt^ curves were 
' found to generally agree with the class leal ' defliiltlon of bal-- 
II Stic movement, agonlst^muscle I emg activity was found to not 
drop off hs sharply as was previously believed to be true. From 
90-100° of movement (total movement « 1^0°) were completed 
before lemg curves' of the agonists dropped near values present 

\ * at 0°. Antagonist-activity Increas^ed concurrently with the fall 
In agonist activity. The peaks of the agonists' activity coInT- 
creJed with the start of the mid-range ballistic movement; l.e,, 
the region of approximately constant velocity. Agonist activity 
past. the constant velocity region was believed to be the result 
" of the muscle's continuing to shorten in a relatively unlc^^ded 
State to keep up with the moving limb. It was concluded that 
lemg data may be used to Identify be 1 11 st I c^movemen t , but that 
both the agonUt and the antagonists' activity must be con- 
sul ted together. ' . ' 
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IITBgRATED HUs5lE action potentials of the abdominal IIUSCULATURE 
DURING PERFORMANOB^F VARIOUS. T^YPHS OF SITUPS. Larry !^ble, 
Kansas Stat© University. 

^het purposQ of this study was to compare th« Intogratcsd mus*- 
cle action pouontial« of the 'abdominal milBCulcuturo during por- 
fonnance oC varfous typo® of situps. Elghtoon colloge ra^lo vol-- 
unt^&^ra ag<sd 2A y§ars w^r^ used as su^J^ct^. Th^ ol^ctrl-- 

c^il activity of uppor rsctua a^doiuiuls, low^r rectus abdo-- 
•minis > and ©xtetn^l oblique muscles was monitored, ampTlficdj and 
integmcod vbUe j^prforming o'ix ropitltions of each of the fol*- 
lowing types of Sj|l!\^s: 

It TxMnk Curlf^ -- a truncated form of a situp whar(a tho fa©t 
are not anchored, and hip flexion^ is not involved, 
AMlPJR^Situp - Che method described in the AAJIPER Ydufh 
Fitness' Teat manual (feet are anchorect) , , v 

3, Conventional Situp feet are anchpred, and the elbow 
touches the opposite knee on each repetition, 
' A, •Conventional Situp ^ Feet Not Anchored ^ identical to 
method phree except fhe feet are not anchored. 

5. AAllPER Situp, Feet' No^ltchored 'identical method two 



except the f^et are no-t^nichored* 

All situps were performed with th^ fingers interlocked behind 
Uiead and with the knees bent to approximately 90 degrees* 
Area\mder the curve sulfation was accomplished with a general 
purpose integrator while each subject perf^i*med six repetitions 
of each of the types of situps. A 5x3x10 (treatment by muscle by 
subject) multivariate analysis of covariance^design was used to \ 
determine treatment effects. The time required to complete each 
nethod was used as the covariate. The Duncan Multiple Range Teat 
was used to find specific between-group differences. Analysis of 
the data revealed a significant F-ratio lor method (P<.012) with 
methods four (conventional sltup-feet not anchorcill) and five 
(AAllPER situp-feet not anchored) resulting in significantly 
greater electrical activity than did the. other thrcQ methods. 
,Also, method three (conventional situp-fe©t anchored) elicited 
the. least amount of eJectrical activity. All interactions were 
iuslgniricairt , indicating these effects were consistent f6r all* 
three muscles and for all subjects. These findings suggest that 
ancliorlng the feet and altering the situp to eliminate hip 
flexion result in diminished electrical activity of the abdomi- 
nal musculature. 
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M&CHANICAU-CONSIDERAUONS 4N -TENNll^-RACQUET-SEtECTlON 

James 6. Richards, Indiana University; David A. Barlow, Univer-J 
sity of Delaware; Mohanni>ed A. j|uddus\ University of DeUware. 

This investigation is, designed to define and measure 5ovl[ of 
the more critical mechanical propertibs of racquets, in an effort 
Tto determine the advantages and disadvantages of various racquet 
•^ypes* Forty assorted wood, aluminum, and composite racquets of 
varying quality */ere weighed and statically balanced to determine 
the center of mass. The racquets were then placed in a Velatlve- 
ly /rictionVess pendulum system whereby the observed swing 
• peHods were recorded with -accuracy wlthii?. five microseconds. The 
center of percussion for" each racquet was then calculated. Next, 
fc^r racquet grips wtre mounted in a specially designed yise which 
he^d the racquet with equal force (30 kg) from four sides. Two 
cCT7Stal for^ce transducers were Tocated behind the back plate of 

/the vise. 'These enabled the maintenance of a constant .grif) force 
and the subsSqpent monitoring of forces and vibrations encounter-^ 
ed^in the grip during impact. A linear displacement transducer 
was mounted one centimeter away from the racquet bow at the ex- 
treme end of the racquet head. This recorded the deflection of 
the end of the racquet upon impact thereby giving an indlcation^^ 
of the relative longitudinal ^flexibility of the racquet, shaft- A 
Pearsoji product-iwment correlation matrix was derived to find 
significant relationships between the -variables of mcquet vyeicrht 
length, center of mass, flexibility, manufagturers ' assigned 
weight, moment of inertia, center of percussion location, and 
amount of force transmitted Into the grip ^^impact. An analysis 
of variance was^perfoniied to. locate signi^Mpt- differences be- 
tween woo4-ani*^^on-wood racquet groups ^n^!& of these var- 
iables. Significant relationships were foyl^etvveen the varia^ 
bles of manufacturers ' assigned weight an^^^m weight, gram 
weight and moment of Inertia, manufacturef^fT assigned weight and 
inonient of inertia, racquet length and momehf of inertia, moment 
of inertia and center of percussion, and center of percussion and 
the amount of for&e transmitted into the grip at ijnpact. Signifi- 
cant differences were found betv/een wood attd non-wood racquet 
groups for the variables of racquet lenpth, center of percussion 

^ location, and rac^gitet shaft flexibility, with the wood racquets 
\beinn longer, neMrfnu) a center of percussion location closer to 
\he throat, and being about one third less flexible/ It can be 
concluded that there are Indeed significant differences between 
different types and compositions of racquets and that these dif- 

• ferences may have a direct effect uf^on a pi ayer*s performance. 
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?CHE imUJl^^NCB OF, GRIP FlRKNBSS On ^TENNIS RACKET-BAH IMPACTS* - 
CftiTol A. Putixoju and John A, BakOTy Thc^ Unlv^r^ity of Xowa, 

S<^loct0d ir©)spox)4^es of *a tennis raokot and ball during thiii 
ijmpaot.^phA€«i waj;o InyeatiaatM in m fttten\pt to ©stiivblish th^ 
influ^noo of grip firmn^ab on *b«ill \^^ocity after intact, avo 
aKtr^lfH^ conditions oj^ grij? fimnesa \mv^ oonsid^^ds (a) » when 
tlxe^rip of thi^/^^ok^t was f irinly ^ ol^n\p^d ,to a rigid motal 
support frame and ih) whon the racket was allowed to fr©©ly 
stand on it*$'butt with no oth^r mean© of ^vyoport, xh© ^ study 
oonli3&tQd> of tw parts I 

(1) Thr^e multij)!© oxposur© photographs wsro'' takon of ball 
iit\pao.ts on a vari(^ty of raok^ts with d^xtf^ront 
construotions, fl€ixibV.liti(i8,* string types and string 
'tGinsions un<sfer th<^ two conditions of grip ^irmnoj^s. 
Measureno(tent3 wore taken from onlargomonts of thos^ 

* -» photographs in order to o^lciulate the horizontal ' 
coxnponent of p&ist^ and pre'-imx^act ball velocity. 

(2) A high spo©d cinematographic Sanalysis was condvicted 

of one racket-ball itnpact undor both conditions of grii") 
flrn\n<ass. 

It was found that tho magnitudes ^f the impulse aj^pliod by the 
rackot to tho ball rejnainod th<s fox stationary clamj;)od and 

^fr^e-standing ^rackets, ''xho cinGmatographic analysis of one 
racket showed that 'the magnitudo of transvorso deflection of 
th© raokot TVead at tho level of impact, was vinmodifiod by th^ 
two Qxtrome coxiditions of grip, flmiuiess. 
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— TIBIAL NKRVK CPN^^^ 

COLLEGE MALES- David Upton, University of ,Ma68acUn86tt$ • . 

Tibial netVQ conclu<!:tlon Kreloclty was as^assod In six onduranco 
' trainoci, 8|x strengr-h trained; and six untnalnctd coll<sgo afee mon. 

' Subjocta wenr-toeted on two soparato days and five trials of . 
n©rve conduction velocity woro-obtalned at aach session. Percu- 

* "taxieous stimulation of tha- tibial nervo was porformo^ at the 
popliteal fossa and the medial toalloolus- Tho resulting muscle 
Action pox:ential8 were rocO'tcVsd froixT tho abductor \jalluci8 muscle 
of tlie foot.. No significant dlfforonco waa found botx^een day one 
and day two means and the cHiy--tO'^day^ rGliW)illty was-high 
(r " -97). The mean conduction velocity ot tho endurance trained 
group meters per second) was not significantly different 

from, the untrained gi^oup^^i9.7 meters per second) nor was the ^ 
'strength trained group (53.7 meters per BQCOxik) eign^f icantl^^ 
different from the untrained group. However/ a highly slgnlfl- 
. cant^ difference was founcl bA^ween the 8trengt;h arid the endurance 
trained groups (p < *01)* It should be , noted that the tibial 
nerve conduction velocity Of the untrained group is intermediate 
in. speed to* the other groups. This finding may reflect a differ- 
ence in the motor unit recruitment patterns during j3peclfic types 
of athletic training. For oocample, strength trained athletes 

' rely predominantly on fast twitch motor units which are fast 
conducting, x^hile endurance trained athletes rely predominantly 
upon .slow twitch motor units which are slow conducting. Nerve 
conduction velocity mo,^ be influenced by specific training regi- 
mens as is evidenced by the fast conducting system of weight 
lifters and the slow conducting system of the cnduramrc athlete^. - 
Therefore, one cannot conclude that a slow nerve conjluctiofc^' 
velocity is always i^at^oCiated with an unhealthy nervous system. 
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' IMPLEMENTING TITLE IXt CONCERNS OF UNDERGFADUATE PHYSICAL 
EDUCATION MAJORS, Llxxda L. Bain, Uitivarelty of Houston. 

Cotnpllanco with Tltl© IX of tho Educatioti'Amendmenta of 1972 
which fQtbi<3Ls s<ax dlsi^rimiuation-in (^ducatio|iaI programjQ r^-* 
calving fodaral fltiajxclal aeaiat&uoa has raquirod ^ubstauti-al 
changoa In many physical- educati^ and athletic prograroa., Pro^ 
foasloi\al proparation institutlona must- proparo proapactivQ 
physical fedviQators {or the rasponsibility of Iwpl^montitijj TitlQ 
IX* Infoniiatlon about tKo^ concarns of und^graduato majors can ^ 
bo uaefu^.in planning appropriate profassional preparation 
Gxperloncc^. The purpose of tlvle— study was to identify the - 
concerns of mala famal^ undergraduate physical* education .\ 
njajors regarding inVplGmontation of Title IX in physical advic- 
ation and athlotic/- The instruiuGnt uaad consisted ofv 3? T • 
statements ^of comfern., 17 rdlftting tb athlotics and 20 relating 
t<^ physical educf^tion. SuJbjo6'ts responded to tho statements 
on a scale tnngiT>8 from 1 - strongly agi^eo to 5 ^jtrongly # 
disagree*^ Subjjict^ consisted of 38 f emaii^^rNand 37 males en- 
rolled in a eocondary school physical education coijrae or In^ 
stvideut teaching at the University of' Houston duVing the spring, 
of 1973. The instrument was admlnist.ered following an Infor- 

-matloual f^resentatlon about Title XX but prior to discussion* 
of concerns about implementation. Male and female subjects 

' were' comparted oW^^n atlxletlcd concern score and on a physical 
education concern score using a t-test with an 'alpha of *01'. 
Differences between males and females were significant on both 
scores wltfx males ixidicatlng a higher degree oi; concern. Males 
aeeihed less convinced of the qualifications of women to handle 
rcsponsibilitlesyin athletic programs and In coeducational 
qlasses. Mal^s also anticipated more negative responses of 
secondary school students to coeducation classes. These 
resvilbs may indicate the need for professional preparation ^ 
institutions to attempt?' to alter the male physical educator 's " , 
perception of the competence of his f^iale coun"ter*part and to ' 
provide prospe^^tive teachers^ especially men, with more ex- 
posure to instructional approaches which prepare thorn to deal 
with hetcrogeijeity of performance. 
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AN ANALYSIS OF THE EFFORTS -AND PROCEDURE^ OF SECECTED NEW YORK 

stXte public high schools to provide equal opportunity and 

COMPLY WITH TITLE IX IN INTERSCHOLASTIC ATHLETICS. Donald F. 
StdffOj OhU) State Un1v. and Liverpool > N*Y. Central Schools* 

The puppose of this study was to deternilne and analyze the 
various measures tHyat ithe selected public high schools 1n New 
York State have taken in their efforts to^.provide equal oppor- 
tunity and comply yith Title IX legislations regarding Interscho- 
lastic athletics. The study is particularly toncerned with the 
kinds of changes, degrees of change, and the reasons for the 
changes which have occurred since' 1975, as well as the effect 
and impact of Title IX on the Interscholastic athletic programs 
in the selected schools, A quest ionnVtre developed by the 
researcher W5^s raailod.^to ^ne hundred sixty-six public .high 
schools in New York S^ate selected from h systematic, proportion- 
al, stratified, raodom sample. The results ^re based on a sixty- 
five percent return with responses representing al 1 size^ cl ass^,-- 
fications of schools and all geographical sections of the state, 
including New York City. The statistical procedures used to 
analyze the data incluc^pd absolute frequencie's, adjusted frequ- 
encies in the form of percentages, and tests for chi square* 
Jhe results of this study indicate that more than seventy per- 
cent of the' responding schools made budget revisions so both 
sexes would more fairly benefit from the tax dollar, seventy- 
five percent made program revisions to better provide equal op- 
portunity for poys and girls, forty-four percent made scheduling 
changes W com[)ly with Title IX stipulations, and the types and 
levels of^ activities which were added to the various p^^rams 
were usually dictated by the interests and needs of the students. 
Some general conclusions are that a greater l)ercentage of the 
total athletic budget is now boing allocated to the girls* 
program, there is an increaseiin female participation in inter- 
scholastic athletics, an increase in the number of sport teams 
and athletic bpportunities available to girls, the addition of 
"mixed" or co-pducational teams, girls being allowed to try out 
for the bo^^s- team in non-contact sports, and equality in a 
number of athletic suppo^^t services* Figures were obtained to ^ 
support these and other findings with recommendations offered to 
better enable both boys and girls to have.^the opportunity and 
fencourageiiient to reach their full potential in interscholastic 
athletics should thoy so desire. Gratitude is exfrressed to the 
New York State public school administrators who participated in* 
this study and to the jury of authorities who assisted the reT 
searcl^er throughout this study. 

Donald F. Staffo,. Ph.D.^ 
PhysicaT Education and Athletics 
; Liverpool Central -School District 
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^GOMPET-E-NeiES^PO^R^eGAG-HING^^^^^^ 

M. Cathorin<i Tam$b<>.rg, Urxivcrsity ot Wieconsin-Madison- 

I 

.\Tho purp08<5 of this study wda to investigate the rolc'of the 
coaxh of tho female athlete* The specific goals gf the Investi- 
gation wore: ,1) to identify competencies considered to b.e 
^^Itnportant for the coach of the female athlete^ ; irnd 2) to deter- 
*'mine if the real structure of the ^ole of the coach Ideatifiad 
by coaches^f female athletes paralleled the hypothesized multi 
dimensional role. The participants were selected from 
colleges and universities throughout the United States and in- 
cluded five hundred subjects randomly selected fx'om coaches 
of female athletes at four-year ALAW institutions. Subjects 
were asked, to respohd, by iViail, to a Coaching 'Competency 
Survey which was designed to elicij the degree of imporJtance 
which they att*:hed to farious coaching competencies which the 
coach oJf the female athlete might be expected to possess. 
Responses were received from 349 subjects-a total return of 
69.8 percent. Data were analyzed using factor analytic tech- 
niques. Two fa^ct^s^odels, principal components and alpha 
factor analysis, wer ejJ^splied to the data. Each of th^ initial 
solutions wa-s then subjected to an orthogonal and an oblique 
'rotation procedure. A comparable common factor structure as 
outlined by Harris and Harris (1971) wa)j Extracted from the 
four derived solutions. This factor structure was then com- 
pared with the hypothesized diry/ensions of ihe role of the coach 
of the female athlete. Results indicated that the role of the 
'coach was viewed as being mult\dimensionaL The 'six primary 
dimensions which emerged were: scientific applications, 
medical-legal aspects, administrative aspects, evaluative 
aspects, individualized training techniques, and value consider 
ations. Three of the seven secondary dimensions were identi- 
' fied as: commitn:ient to development of sport programs, 
granting of athletic scholarships, and public relations. 
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1 TU\YER5"TET^CT!mORS'T9^'T^^ 

Vos Strache, California Stato University, Northridgo, California^, 

- ^ - * 

This study was a quasi-'Oxperimental /umsstigation of tho rola- , 
tionsftlp* between perceptions of ideal and actual leader behavior ^ 
and -ttjain performance outcome^ skill level, and class -level. The 
hypotheses .were based on two leadership theories proposed by tlovise 
(1973) and Hersey and BlanclT(l&rd (1972). The path-goal theory pro- 
posed that 'headers should increase the number ^nd kinds of re- 
wards available to subordinq^s. The leader should also clarify 
roaWstic expectations and reduce barriers to the accomplishment 
of valued goals" (House , 1973) . The life-cycle theory suggested 
that in ord^r* for leader behavior to be effective, tho leader's 
behavior must change as the followers mature* The Leader Behavior 
Description Questionnaire was used to score twelve subscales of 
leader behavior: (1 )representat ion, (2)demand reconci liat ion> (3) 
tolerance uncertainty, (^)persuasiveness , (5) initiating structure, 
(6)tolerancc' frcedoiih (7)^rolC assumption, (8) cfonsidejj^ition , (9) 
production emphasis, (lO)predict iv¥-accuracy , (11) integration, and 
(l2)suporior orientation. A 2x2 and 2x^ analysis of variance was 
used to test the hypotheses. It was hypothesized that there would 
be no significant relationship between the perceived leadership 
st^yle of the coach and the win- loss record of the coach on women's 
intercollegiate basketball teams. Results rejected the ;iull hy- 
pothesis for the subscales of tolerance uncertainty, persuasive- 
ness, predictive accuracy, and production emphasis. It was hypo- 
thesized that" there would be no significant difference between 
perceived ideal and actual leader b.ehavior and class level. Re- 

^ suUs^rcjccted the null liypothesis for the subscales of persua- 
siveness,, initiating structure, production empliasis, and superior 
orientation. '',It was hypotliesized that there would be no signifi- 
cant differc'ncc'between perceived ideal and actual leader behavior 
and starter/non-starter status. Results rejected the null hypo- 
thesis for tMc subscales of representation and persuasiveness. It 
was hypothesized that there would be no significant intera'ction 
between ncrceived ideal and actual leader behavior on w^n-loss 
record, class level, and starter/non-starter status. Results re- - 
jectcd the null hypothesis for the subscale of , persuasiveness . 

■ The findings of the investigation supported certain aspects of thd 
path-goal theory. It was concluded that starters perceived their • 
leader to be more persuasive than the i\on-starters , thercifqre, 
assisting the starters in clarifying the direction fctr ^effective" 
performance/ Tlic findings did not. suppbrti the life-cycle theoiy. 
It was concluded that Die range ,roj)rescnted by class level may not 
l\ave been, broad enough to allow for a differentiation in maturity. 
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tM" OBSERVATION AM) DESCRIPTION THlfi TEACHING BEHAVIOR (F 
SEXECTJED PHYSICAL EDOJG^^ICN TlilACHERS, B^nnott J. Lombardo, 
Rhode Island Golloge? Johp T* F. Choffordj Bostori Unlvoxjj^ty. 

A porslstont orltlclisati of obaorvatlon roseaxch roiatos to tho 
slAglo visitation tachnlqvio »b opposed* to si^cosslvojdaJtlyi xp-^ 
poatod ohsorvat 4,0110 oxtondijng aoroee ourrlcxuum changoB* Thoro-- 
foro, tho purpOB© of this study ms to obsorve and doBcrlbo tho 
teaching bohavfox and'TLntoractlon- pattorne of four elomontaly 
physical oduca^llon tocher© longltijdinally • Each subjoct was an 
experienced ajid q^ualificjd tfeachor ocf' physical education. A 

-modified case study design v^s ojnployed*^ Spoclflcally , each- 
teacher* "wasj observed twice a day(AMKand PM) fo:p a period of twen 
ty days> rodulttng in forty obsorvatl6ns per subjoct* Tho in- 
strument used vM-s nTho Cheff ers Adaptation of Flanders Inter- 
action Analysis (System (CM^IAS), which dascribos the interaction 
pattems^ and teaching behavior in. the classed. Feed back was 

^provided toacherfe in the study in the form of post-le^on con- 
fotoncos* Uping the program developed at Boston University to 
facilitito .the data analysis and comi)uto the required ratios and 
intoraction matrices , data wore presented in throe major: cato- 
gorlesi 1* Use of CAFIAS categories, 2u ^rhirty-one major CAFIAS 
parameters, and 3- PatteOTs "^of interaction between teacher and 
studeflts, as well as among students, Findings indicated thati 

1) Teaching behavior and interaction patterns remained stable. 

2) In this study teaching, patterns could bo summarized unl-- 
versally as lecture-information giving, teacher direction, "and 
predictable student response* Teacher response to student ba- 
havior6 in tho varioiis forms of feedback was singularly absent. 

3) Slight diff omoes wore noted across gxades K-6, with Icln- 
dorgarten classes being tho most unique. ^) Teachers in -this- 
study rarely required studoxits to utilize higher levels of 
90gnitivo functioning other than to praJuoe robot-^like re-- 
sponseso Genuine student Interpretation was rarely observed, 5)* 
NiDnverbal student initiation was much higher in afternoon class- 
es* 6) Female teachers used more verbal praise, encouraged stu- 
dent nonverbal interpretlvG .responses, allowed much more pupil 
Initiationf and utilised stiidents as teachers much more than 
their male counterparts, Howevox", 1(1 2? of the 31 l^rameters , 
measured there was no difference botVeon male and female teach- 
ers* 7) As obsejqyed in this study, teaching bei^vlor-and inter- 
action pattorns remained constant across the days of the week, 

' with minor differences noted on Mondays and Fridays, 
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TlUr DlMENbT^ONAXltY OF THE " S PEED OF BODY" MOVEMEIf f DOMAIN , - Jameg 
G. Dl3Ch> Rica University • 

The,puri>dse of this ©tudy wae to examino the XhooroticaX 
4 4tuicn3ion6 of speed of body 'movement. Six dinaonsions wore 
hypothesised for this domain of human motor pC(rf orwanoo: 1) 
linear sprinting speed, 2) curvilinear sprinting speed, 3) " ^ 
controlled sprinting Speed, 4) total body spood, 5) arm speed r 
aiid 6) leg speed! Eighteen tQSts were selected to equally 
represent each hypothesized dimension. The tests were 
administered dtinenrfion. Thfe tests were administered to a 
sample of 73 college men* Multiple trials of .the tests were 
given and thd intraclass reliabilities * Were estimated to /exceed 
•950 In every^ case. Trend free Crials Were then averaged to 
establish criterion scores. % These cniterion scores were 
analyzed using two factor analytic models and two rotations- 
Analysis of the results indicated that four robust factors w(ire - 
present. The hypothesized dimensions of linear and ^curvilinear ^ 
sprinting speed were consolidated into a general SPRINTING ^ 
SPKED factor. This factor was represented by inteirval runs of ' 
a 4X) yard sprint^ both on the straightway and on the curve. 
The CONrR0LI.ED SPEED factor (agility) was confirmed and 
moasiired by the dodge run and boomerang tests. The factors of 
AKM SPEED and LEG SPEED were also confirmed. Tho^ie factors 
were measured by tests mbdifiod from Fl^iishman's work. The 
hypothesized dimension of total body speed w^s f Ound to be 
test i3pccific. The fourVobust factors accounted -for up to 
•747/ o£ the Variance of the 18 variables. A hierarchical 
factoi^ analysis was performed on the four robust factors and 
the results indicated that one general speed factor was present. 
• However, it accounted for, only 33% of the variance of the four 
Robust factors/ The concldsions were that four factors 
Tepresdnted tlie dimensions of the speed of body hiovement domain: 
1) sprinting speed, 2) controlled speed, 3) arm sp^ed, and 4) 
leg speed: There' was some gcnerali^ty to 'this domain, but a 
largo portion of the test vft^-iabllity was test specific. 
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4CHB -REIAT-IONSHIF BECWREN LEa -ffrMNfrXH-AND MOVI^^ 

WOMEN WITH BODY COMPOSITION FACTORS. HELD CONSTANT. Cathryti F. 
Dlsch, St. John's School and Andrew S*. Jackaou^ Uui^^ersity of 
Houston, . - ' i 

The purpose of this study was to examine the relationship 
between movement time and leg strength for Homen with body^^ 
composition factors held constants The following reqeai^ch 
hypotheaea were tested with body corapo9it;ion f actors^held con- 
stant, force will be related to acceleration' and ^d,th body 
composition factors held constant*, force and velocity will be 
independent* The. ,aubj ects were 36,.^adult fei3[iales* The dependent 
variables were three measures of movement time at 0 to 20 feet, 
20 to 40 feet a<d 40 to 60 ^eet* There were fivdf independent 
variables* One independent vari^nble was leg strength measured 
by thfs leg press on the Cybdx at a speed of 20^ per second. 
Tue other inde^)endent variables were four body coiApositipn 
factors* Thes^ were subcutaneous body fat, leati body weight , 
measuring muscle tfia^s and bone structure, lean body weight 
measuring bon^ diameters, *and fat specific to the pelvic girdje* 
A theoretical model was developed to test the research 
hypotheses. The data were analyzed using multiple regression 
and the £^11 model consisting of all the independent variables 
was' signlf ici^nt and accoui^ted for 47^4% of the 0 to 20 feet 
movemetxt tl^me variance. Using step down procedures lep; strength 
was found to acpount for a significant proportion of 0 to 20 ' 
feet movement tiitifi. The first research hypothesis was accepted 
and it was concluded that leg strength wks related to movement 
time with body composition factors held constant. Further 
analyses indicated that leg strength and speed were not related 
at' later st;ages of the sprint when the initial stage' was 
statistically controlled* This showed that leg strength Was 
related to the comi[non variance of a sprint, but not the 
unique components of each stage of the sprint. 
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' -PllR80N-etU9TER?r ON-9^IiBGri6^ -MOTOR-PBRFOBMANCB VABlABtBS - OFQUR ^ 

m> FIVB ^KASS QWJ mSCHOOt QHXJJDBEN. Rslxihftr^ B«rg«l, . 
Wtxlvflirpl'ty ofvCaltfomlft, B«rlc«Uy, 

A ^otor Terf Qrmaucci typology of one lxuudr«4 four.y^^rff *nd 
oxx* hundred five years old prfl^ichool children developed 
ba^ed On four factoro^ extracted by factor mnflilyeie from date of 

* S5 tnQtot performance varlabiiie^ The Sector anelysie identified 
•th^ variables J the ma^or componftnta of tfet motfor dpmaln of both 
grVape of eubjeot^* Thesj componento, those that accounted for 
the major proportion of the variance, were identified as Power 

^ iftid Gross Motor Coprdinatiou, Upper Body Strength > Fine Motor 
' Coordlnati^^^^ and Balance and Coordination* Factor structure 
similarities of the taotor abi^litles of the two participant 
groups wft^ft assessed according to the method developed by Raiser, 
HunV:a, aiiiLBi*^^^^^ (1971). * The procedure that was followed in 
develop iuf^ the PERSOW CMglERS was the methodology developed by 
Tryon (1967). This procedure called the Condensation Method, 
is designed objectively to form obj^ect- clusters (0-analysis) * 
The recfulta of this aua^lLysio l^ placd ^thln each cluster 
individuals with similar performance profiles* Each cluster 
consists of .individuals witK the same profiles across the 
selected set of composite scores- Sixteen variables which best 
describe^ the four factor defined components were used in 
formulating the person clusters following Tryon's condensation 
method* Ten forms of person cluijters appeared, which included 
96% of the groups. The four persx)n clusters that accounted for 
the four years old (68%X actcounted for only 12% of ^ the five 
years oW. The six'p^rson clusters that accounted for the 
majority of 5 .years old '(88%) accounted for only ^% of the four 
years old. It became evident from the person clusters that not 

* many children were good in all of the components, that were 
^assessed and similarly not many were poor in all of the 

components • It also 'becdme evident from the distribution of 
numbers of children by age x^j^thin ttie several types th^jt there 
was a substantial difference in the motor performance typology 
of. four and five years old preschool, children. 
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'THF FACiyiTATIOir OF FUNDBHEin^ TSJOXOK^KILX lEHECra 
CHILDRBN- Sudan Millar, l^^uisae State Uulvoralty; John 
Haub'enetrlpker 9axd Vera Seefeldt> Michigan Stute Unlvorcity. 

The pvirpoao of thia ltave9tlg«.tion ^«i8 to determitie the 
effectlvonoeo of various programs motor aklll instruction 
for thr§e and four year-^old children, Sevanty-ulue ^ubjocta 
vera assigned to one of three, treatment groups* Two groups 
received identical pirograms of instruction; one being tiiught 
in a conventional manner (Traditional) and the other Involving 
parents as co-teachers (Parent), A third group (Free Play) 
vas permitted to use all the available eq(ulpment for self- 
initiated activities, but was not provided with a specific 
Instructional program, ISach group met at the same campus 
facility for oue^hour activity periods twt^e each week, for a 
total of twenty-seVen weeks* Although the ctttiNlculum emphasi- 
tied direct instruction in fundamental motor skillsl body raatiag 
ment, rhythmic^ and creative movement activities were included. 
The deveJLopmental levels of ten fundamental motor skills were 
assessed at the beginning and conclusion of the jrogram^ The 
data were subjected to a multivariate analysis of covarlance 
fprocedu3:e using age and pretest scores as covariateSt Tests 
.of significance were performed for three ordered contrasts* . 
The results showed no significant differences between the Free 
Play Gi;oup and a control group which was included to test for 
the effects of maturation. The Traditional and Parent Groups, 
however, performed significantly better than the Free Play 
Group,' indicating that programs of instruction and, directed 
practice are more effective than programs of Free Play in 
increasing the fundamental skill level of young children. The 
third contrast failed to show a difference between the 
Traditional and Parent Groups. These results suggested that 
the two methods' of instruction are equally effective in pro- 
moting the development of fundan\ental motor skills, 
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mHROPOHETiaC mABURB3tffiI^^ 

OF MALES AND PI£MA1*KS AS PREDICTOBS OF S\mA SPEED. Leoti E. Snitth, 
Florid* Atlantic University* 

Forty oollego males and female b witU average aga« of 21 axxd 
19 years respectively > completed the following speed tests in a 
25-yard pool: arms alone, legs alone and grawl swim, » In addition ^ 
the subject's. body weight, height, arm ai\d leg length were . 
measured. A review of the literature revealed conflicting * ^ , 
results concerning the relationship and significance of arm and' 
leg speed in reference to swim sp^^d. Results showed that leg . 
speed was the only variable that the males were not superior to^ 
the females* A comparison of the? arm, leg, and swim speed of 
the male and female group, in addition to the fastest swimmers ^ 
In these groups, revealed that the principal factor i^alated to 
the males being faster swimmers than the females was attributable 
to their greater arm speed. In general, the magnitude of the 
Inter- correlations were low and indivldvial differences in anth- 
ropometrical measurements had little, positive association with 
swim speed, Multi correlations were reported and the derived 
regression formulas providecj a closi fit relative'^^to the 
prediction of the depeixdeht variable, swim speed* Arm spfeed 
had a higher predictiye relationship to swim speed than did leg 
speed* The results of the study Indicated that for males and 
'especially feftiaie swlnimers, in order to Improve swimming speed 
more, emphasis should be directed toward increasing the effective 
speed of the arm stroke and less effort should be expended upon 
kicking. ,It appears that there is an optimum ceiling level of 
kicking speed for "each individual after which a decrease pr 
Increase in kicking action* has no' effect and/or negative 
influence upon crawl swimnilng speed. 
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A S^ PWXS& DISCRIMINANT ANALYSIS OF EIGHT SELECTED BASKETBA LL 
SKILL TESTS- Diiivid Hopkinfe, UniVdrdity of T^K^M of thc^'^ 



Tho purpo©© of this study was to invostig^ta t^<5 c^bility of 
f ^ight s«lloctQd bask^tbcill skill to^ts to discrJUaiWt® b^tw^sn 
all-^tar and non ^ill-star p^rformojfs at thts 1978 University of 
Minn<5S0ta, Duluth Basketball Camp for boys, Th^ olght v^ri- 
ablts^ wore s^l^ctod on the basics of provio\X^ skill testing and 
faotor analytic studios* Ths olght skill tost itoms w©r<ai^ 
1* front shot, foul shot/ 3, froo jump, 4. junip and 

roach, 5. push pass, 6, spca^d pass, 7, zig-z^g dribble and 
8, dribble. Itoms l'> 2, 4, S, 6, 8 wor<a.. aelQctod from th^ 
AAHPER Basketball skill tost for boys. Tho tost© wero admin^ 
Istaro'd to all-star and non all-'^tar (N«3S) porformors 

at the UMD basketball camp. Performance categories of all-gtar 
dnd non all-star wora established by previous ratings of throQ 
high school and three collsjgo bask(Stball coacho^. A st^^pwise 
di$Qrimlnarvt analysis was us^d, Th© statistical procedures. 
rev©al©d pix varlable^j that significantly contributed to. tho 
dlscx'iminant functioii. Th« leading prodictor of gr^up mombor- 
ship was *th® Ipeed pass. Tho remaining significant variabl<5s 
according to. the magnitudo of thoir discriminant function 
coefficients wore tho push pass, dribble, front shot, jump and 
roach and th© zig-zag d'ribblo. The stopwiae discriminant 
regression oquation coit^risad of the six variables reclassified 
42 of the 5^3 all-star selections "^nd 29 of the 38 non all-star 
-SQloGtlona- Th& regression equation properly roclasaifiod 76% 
of tho UMD basketball camp participants . It was concluded that 
a basketball skill tost battery comprised of the eix test items 
(push pass, front shot, speod pass, jump and reach, dribblo, 
and the zig-2;ag dribblo) would maasvire basketball playing 
ability and distinguish between all-star and non all-star 
perfonuors at the UMD basketball camp. 
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-<tm BFFEGT^ -OF -wo -tMIRt^ VELO-CXIX. OF. 

A KARATE STRIKB7 Mark D. Grablfter, Southern IllJLnoli 
Unlvereity at Carbondalft* ^ 

The purpose of this study was to d<Sitanuin© if > a result 
of participating in a fiv^^-waek training program, thero 
w^ro differenc^e in th^ fttrlklixg v^locitie* of a karate 
atrlko between two ftxpetimentAl groups a control group * 
The training techniques wer^ of a progr^Wiiv^t paqing nature* 
One^exporimontal group ue^d on^-poutid'aaud-held w^eighta 
aa roeietance to movement, Th^ €fe^cond group had no additional 
r^slstanca to movement. Striking velocities were mei^urad 
with a DEKAJW AUTOMATIC PERFORMANCE ANALYZER. Statistical 
anaJLysis by a 3X2 AKOVA 'indicated no significant difference 
(p>.05) in striking velocities as a result of either 
training technique. Based upon tho^ findings of this study 
it was concluded that a f ive-week/progrtun of progressive 
pacing, either with or without tne resistance offered by 
one--pound hand-held weights, di^K not affectrtho striking 
velocity of seiken chudan-t8u> 
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~ATrANA"LTS;TS~DF"CUm; UECATFON TERFUtWNCES;^ 1«nTTTSm>^ 
State Un I varsity of New York.^ Brockpofl". 

This analysis Involved the ton ovcants of thd) mr\H d^csthlon \ 
In ©II performances which scored S^Op'O points or hlghor^ basod on 
th@ 1962 lAAF Scoring Tables^ atteitiptlng d^tormlno tho 

Intorro I atlonshl ps an)ong .the events and tho f inal acorns, (2) look 
for„aroas of dlffor^nc^ compar^^d' to v^ub-8,000 point porformors^ 
Qnd (3) d©cld® whether th^ p^rfom^arro^ I®v,tfl3 can be pr^dlct^d on 
the ba^Is of sign! f-lcantly fewor ©vonts, Th© performance marks 
for all decathlons scoring 8,00Q points, or h I gheiVthrough 1977 

•w®re coll(5ct®d. Tlmos ^^Ich woro not based on fulry automatic 
timing devices were corrected using the lAAF standards of correc^ 
tlon* Means and standard deviations were computed^ and Pearson 
correal arlons between all pairs of the events and the* events and 

*the final scores were computed. The resulting summatlve data and 
correlatfons were studied and compared to the results §f earlier 
studies of decathlon performances. The performances In each 
event were more balanced In relation to the scoring tables than 
In earlier s-tudles. The correlation^ anong the events and 
between each event and the final score were generally lower than 
in previous studies. .Based on 104 decathlons which scored 8,000 
points or better on electronic timing and the 188 decathlons 
which achieved' the s&im score wj th manuaf timing, five conclu-- 
s Ions -were reached; (1) § lite- 1 eve I decothletes show less varia- 
bility In the scoring levels of performance from one event to the 
next than do lower- 1 eve I perfot^mers; (2) these more balanced per-^ 
formances yield lowQr correlations between ©vents and between 
events and the final score; (3) the use of predictive formulae 
are of litiie value In elite- 1 eve I decathlons; (4) elite-level 
total scores appear to be niore a factor of balanced performance 
at a high level than of exceptional performance in a few specialty 
events; and (5) In developing the elite- 1 eve I decathlete, «arly 
attention should be loward daveloping all ten events equally 
toward an optimal level, before concentrating on a few specialty * 
events. Dr. Barry S/uj I tz- provl dod assistance in programming and 
consul tail on In staf 1st leal discussions. 

S t 
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THE EFFECT OF KXERCISB .AND DIET MOblFICATiON ON BLOOD LIPIDS IN " 
MIDDLE-AGIiD MbN. WilliaiTt G. Squires, G. Ha^ley Hartung, JaCkio 
Young, Stophen Zinkgraf and George Jeasup,* Texas ASM University 
and Baylor College of Medicine. 

The purpose of this study was to explore the Effects of six 
weeks of endurance exercise and diet modification on the levels 
of high density lipoprotein (HDL), total cholestrol\TCHL) and 
triglyceride (TRIG) in the plasma of 60 sedentary males between 
the ages of 35-65 years-. All suf^jects were volufiteers and- wore 
randomly divided into one o^ four groups (N^IS) , control, diet 
only, exercise only and exercise with diet* The diet groups 
were instructed in and asked to maintain a low saturated fat, 
low cholestrol diet high in complex carbohydrates. The exer- 
cise groups participated in a controlled, progressive jogging 
program; they were .taught how to jog and exerclse3 one limb per 
week under supervision and two times per week on their own with 
intensity and duration increased progressively. Subjects in 
the control group were asked not to change their exercise or 
dietary habits. The pre-treatment variables of HDL, TCHL, TRIG^ 
and TQIL/ilUL ratio were obtained and analyzed according to stan- 
dard procedures of the Lipid Research Centers. An analysis of 
variance was calculated on all pre-treatment variables across 
ail groups and yielded non-significant F ratios for all vari- 
ables indicating that the groups were essent'^ally equal. Re- 
peated m«/asurements were made at the end of the six week treat- 
ment period on all variables with respect to groups .over time. 
The analysis yielded non-significant F ratios for HDL and TCHL/ 
HDL ratio (P* > .05). Significant decreases in TCIIL (202.5 mg % ' 
to 191.95 mg %) and TRIG (H3 mg % to 123 mg }) were found over 
time irrespective of groups. No differences wore found between 
groups. •n>i545^ data suggest that six weeks is not enouglu time 
for the treatment modalities used to significantly alter blood 
lipids in middle agecJ males. 
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NOMOG RAM F0R_DEtE|U4ININ^^ RK^UIRKD XQ, IMPRQVB 

CAia)l6VA8CULAR FITOESS. Jawec W. terry Missouri Waat^ru State ' 
Collftge; Dovnync J, JohusoUj the Florida State Uhlverstty; 
Charles R. Erlckeron, Missouri Wastaru State College 

The purpose of this study x^as to develop a uomOgram that would 
^ be useful In an adult fitness program for predicting the number 
of oeroblc points required to ixxitpro^ car<^lovaacular *f Itneos . 
The two Independent factors used In the nomogram were the per^ 
formance scores on the PWG*170 and a modified As traftd^Rhymlng 
test. Subjects for this Investigation were fifty yourtg male 
adults who wer<s participating In an adult fitness prSgram and 
showed Improvement In the level of cardiovascular fitness^ Each 
subject carefully recorded the amount and type of e;^rclse that 
they did each week* Aerobic points were assigned t<T thla exer- 
cise using guidelines provided by Cooper* Each subject was given 
a PWC-170 and a modified As trand-Rhymlng teat- 'The score for the 
modified As trand -Rhyming test was determined from the heart rate 
at the end of the fir 8t six ihlnutes of the PWC^170 test* Group 
. means for the variables were: PWC-170 - 988,84 (S, D. 215.4); 
Modified Astra nd -Rhyming teAt -'46*19 ml/kg^mln (S, - 15,96); 
and total weekly aerol)lc points - 39.18 (S, - 9,14)- B^sed 
on this data, a regression equation* for prediction pf aerobic 
points based on current levels of fitness was calculated. The 
equation (Y « a + h^Xp+ ^2^2) (Y aerobic points; Xj^FWC-170; 
X2 "ml/kg/mln-) was the basis for the formulation of Ch^ nomo-* 
gram* Tho nomogram wlli. provide adult exercisers an easyilte^iod 
of determining the number of aerobic points that are requlred'for 
fl person with their level .of fitness' to Improve that level of 



fitness , 
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--A~C0M3?ARLSOM-OE-J!}U:CRITinNAL_JCmiJIJiI^ 

PURPORTED MISCONCEPTIONS or ATHLETES AND NDNATHLETES, 

Donna E. Dlefsnbach and Thomas Rt I'fhlddon, University of Montana, 

It was the purpose Of this study to dotennine tho nutritional 
. knowKadgo and attitudes toward luilsconcQptions of athlotes and 
nonathlotfts. Specifically, th© study invoatigated whether tho 
purported tnisconcQptions of athlotes in Nutrition for Athletog: 
HmidboQk for Co aches and Food for Fitn eaa woro 9upport(ad by ath- 
letes and whether differences existed between athletes and rion- 
athletes toward these misconceptions* A nutrition queatioilnaire 
waa developed and administered to 95 males and females, A9 ath-- 
letes and A6 non-athletes. The questionnaire consisted of three 
parts: a oersonal inventory for biographical data, a likort 
scale to assess attitudes toward nutritional statements, and a 
nutrition, knowledge test developed by PrefontalT\e at the Univer- 
site di Montreal* The following conclusions were supported by 
the research: (1). substantial percentages of the athletes and 
nonatvhletes supported the pv^rported. misconceptions: (2) a major- 
jtty of the athletes and nonathletes did not support theifivis / 
nutritional facts which w'^re inserted timonp; the misconceot ions ; 
(3) differences existed between athletes' and nonthletes' atti- 
tudes toward mi^concent ionS": and ^A) no significant differences 
in nutrition knowledge were found as measured by the nutrition 
knowledge test- 
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-EPFBW OF- RBm-AR--E-m(:-ISE-t)N--^n!E-i:OG^ 

MllNTAL HEALTH OF YOUNG AND MlDOLE-AGED MEN AND WOMEN, R. Jghn 
Young, Edward J. Punk ^ Sons, Inc.R.L. Ros^snthal , Washington U. 

T' 

This stu<Jy evaluated tho effect of a .three, month program of 
rogular exorcise on the cognitive capabilities a^id mental health 
of 160 subjects representing four discrote groups based on age 
and sex. The groups (and mean ago) were: young male (20.26); * 
yoxxng female (19,83); middle-aged male (40,66); and middl^-ogod 
female (38.72), Th^ exercise program was designed to impx-ove 
flexibility, muscular strength and endurance and cardiovascular 
efficiency. Before and after the exercise program a test bat- 
tery was administered to assess fimctioning in a nimiber of do- 
mains: intelligence (WAIS Dig.it Syiu6ol and Block Design); brain 
function (Trai 1 -Making) ; speed of .ptjrformance (Ci^ossing-Of f) ; 
memory (W^S Visual Reproduction) ;/norale antl life satisfaction 
(Life Satisfaction and Control Ratings); depression (Zung Re^ 
presslon Scale and MAACL) ; anxiety (MA/\CL) ; hostility (MAACL) ; . 
tind perception of one's own health status (Health Rat ing^Scdle) . 
Improvement was observed On several physiological parameters, 
both at rest and during okercise, indicating more efficient card 
iovascular functioning at the post-test, ANOVA revealed signi- 
ficant age differences on Digit Symbol (p<.05) and Visual 
Reprocfiiction (p<,01) indicating that middle-aged subjects per- 
formed less well*on these tests. Females scored significantly 
(p<:.p01) high'fer on Digit Symbol but significantly (p<.05) 
lower on the Trail-Making test. Regardless of sex and ago, sig- 
nificant (p-c»00l) xmpi^ovement in fje.rformance was observed from 
pre to post-test on Digit Symbol /Block Design and Trail -Making. 
In addition, significant (p-^.OOl) decreases in anxiety, do-- 
prossion and hostility level were observed from pre.^to post-test 
These data confirm age decrements in perceptual-psychdmotor in- 
telligence and non-verbal memory, \ In adjitiort, cognitive capa- 
bilities and mental health appear to be influenced in ^ positive 
inann'er by participation in a regular and balanced exercise 

program. ' ^ . 

♦ 
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BFFStfyg Qjf A_SBA§OJ< OF CQWPETITIVE HOAD-ilACINa ON" 
•THE BODY COMPOSITiONrmMW 

VASCUUR SYSTBM OF MALE SPORT CYCLISTS, . H« JRObdrt . 

Thlrt9fln GOtnp«iritiv« ayolista (CXfi»s I, II » *nd 
III) wero ti»»t«d for oArdil«>3CWpular ♦ pulwomry, »rid 
body oompoffitton ».d«pta^ioii?i dHritig: th« course of a 
flve-Jnonxh Qopjpatitiva svflison. Oxygen con»vnnptlon - 
waa itt$&»iir«d by op«n olr<sviit amiJcQ)oa*-tj:yi foroftd vital 
oapftolty,' forced «xpir«itory volume, a^nd m*xlTn&l vol- 
unt»ry ventilation by standard sptrometrlc techniquen? 
and body density by hydrortatlo Vfelgh^lng- Specific- 
ally, pre (Tl), mid (Tg) '» and post aeason TO) valuee 
for Voa max, max V02 debt, forced vital capacity, 
forced expiratory volume, maximum voluntary ventila- 
tion, percent body fat, lean body weight, and anaero- 
bic power were studied. A NOVA revealed a significant 
Increase In V02 -max (Hi:ers/mln and mlAg/wln) , and a 
signlf leant decrease in resting heart rate (p<.05) 
during the first eleven weeks of the season. These 
changes were followed by a significant' increase (p<.(^ 
in anaerobic power and total oxygen debt during the 
next 12 weeks of the season with no additional incre- 
ment In VD2 max or resting heart rate. A'fter 23 weeks 
of training and competition, the cyclists demonstrated 
no Significant change in body cQmposltion or pulmonary 
function measures. This latudy suggests that due to 
the nature of their training program, qycllsts unlike 
other athletes, are able to maintain, and in some 
oases, improve their physiological readiness to per- 
"form throughout- a season of competition. 
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" SECEcfED 7A$PECT5- OrPUtHONARY-FUNCTTOOND~fWXTW\rOXYS^ 



UPTAKE OF ELITE COLLEGE BASKETBALL PLAYERS. ' Paul Vaccaro, 
University of M^irvland; Oerfv P. Wrenn, University of Ma^-y 
«in(J David H, Clerke, Un1versit;y of Maryland. 



t. ( 

Thirteen members of the University of Maryland basketball 
team were assessed for pulmonary function and maximal oxygen 
uptake at the peak of the 1977 competitive season. All . 
measurements were maae on two" separate days. On day one> the 
Subjects were measured for FVC, FEV^ q, and MVV, On day two, 

VE max,.VQ2 "^^^ heart rate max were determined.' Results 

of the analyses indicated that: (1) FVC ranged between 5.78 
and 6.88L, FEV^ ^ between 4.82 and 5.86L, and MW between 

175.80 and 221.63 L/min; (2) VE max ranged between 139. OD aftd 
198.50 L/min, V^^ max between 48.40 and 67.79 ml/kg-min, and ^ . 

heart rate max. between 173.00 and 195.00 beists per-minute. On 
the basi^ of comparison with"' normative, data '1t was concluded ^ 
that participation in basketball provided little advantage in 
pulmonary function and that these athletes, as a group, could 
not, be characterized as having superior aerobic po,\^er. 
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FrrWESS LBVELS-OF -UN-iVfi-RSITY- CR<).SS-GOUNTRY SKIERS- 

Robert 0. Ruhling and Thomas V, Storer, U of Utah 

In an attempt to contrast fitness IridiCee of U,S. 
Nordic skiers (Hansdn,J APPL PHYSIOL, 1973 )to. university 
skiers, physiological responses of the Men's University* 
of Utah X)r^ss-Country Ski Team(N'=3 )were assessed at the 
end .of dry-land training. Ss reported to the lab post- 
prandial wearing s'h'oVts & shoes. Body fat % was assess- 
ed .toy the method of Zuti ."V Golding. Lung volumes atid 
capacities were determined using a respirometer. Follow- 
ing a 5 minute- sitting rest period, Ss walked on a mo- 
tir-driven Hreadmill at 100 m • min"^ (3.7 mph) with a 
1% Increase iri' slope each minute until volitional ox- 
haust'ion, achieving V02 max. Minute-by-minute measures 
for V02 were made using standard open-circuit, indirect 
calori;netry techniques. Oxygen debt was determined from 
values obtained during a 15 minute sitting recovery. 
Comparative results(max values, where apt)are presented: 



Hanson, 1973 
This study 

P 



Hanson, 1973 
This study 
P 



Hanson, 1973 
This study 
P . 



Age 

(yr) 

26.3 . 

20.3 

<.05 

TLC 

(I..) 
8.2 
7.2 

> . 05 

VEBTPS 

( L 
.155.9 
136,2 

> . 05 



Ht 


Wt 


DSA 


Fat 


LBF 


(cm) 


(kg) 


(m') 


(%) 


(kg) 


181,2 


73.1 


1 .93 


8.9 


■66.6 


181.7 


73.0 


1 .93 


11.6 


64.5 


> .05 


>.05 


> . 05 


<.05 


> . 05 


VC 


FRC 


RV 


FEV.5 


PEV 1 


(L) 


(L) 


(1.) 


. ( % )" 


( % ) 


6.1 


4.4 


2.2 


50.7 


76.1 


5 . 8 


3.8 


1 . 4 


61.0 


86.3 


> .05 


>.05 


< .05 


> .05 


> .05' 


V02 


VC02 


02 Pulse 


nil 



• min-' ) ^ 
5.48 5.37 
4 . 90 3.84 
>.05 <.05 



(ml-b-') (b-min-M 

29.9 10*;6 

27,3 .183.7 

>.05 >.05 



Along with an 02 debt of 5.3 L, the xhi^ta indicate tha,t 
our Ss cbnparo favorably with the U.S. team. In addi- 
tion, those results are serving as baseline indices for 
modifications of the on-snow training programs in an 
attempt to enhance aerobic power. 

Supported in part by PHS Grant No. RR07092 
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-HENSTRUAU-H RREGUIAR IT I ESH NCREASE- IN ENDURANC-E-TRAI N£D : 

AT'HUTES, • C.B, l^elcht, k\e. Sparks, University <>f Color^do^ 
T»S. Johnton't B,J. Martin, W,W.. Wagner, University of Colorado 
Medical Center , . 

■i 

Many track coaches jiav^B noticed menstrual Irregrularltles In 
fomale distance runners^ , Thts observation suggests that 
endurance training may dl5i;UBt the menstrual pycle of even lead 
to Ft.s^ cessation (secondary amenorrhea)* To see If the 
Incidence of amenorrhea correlates with the Intensity of 
endurance training, we sent questionnaires to ^00 women on 15 
leading collegiate track and field and oross-^country teams. 
Each athlete's events best performance, height, .weight , 
training program, and menstrual history were obtained. Our 
final sample consisted of 128 post-menarcheal women who had 
not taken birth control pills within six months of the survey. 
Women who had experienced three or less periods In^ne yeor 
were classified as having secondary amenorrhea and all others 

were classified a^ 'Vegular."- A significant 
positive correlation was found between tb^T" 
Incidence of amenorrhea and the number of 
miles run per week (see Fig.)* It Is not 
.clear why the incldenc^of amenorrhea 
Increases In women runWng high mileage per 
, , I, ,M, ^ .1 week. Amenorrhea may result from low body 
0 20 ho 60 80 weight. Tq study this possibility, a group 
MILES/WEEK undergoing similar training ^ress (middle- 
distance runners) was obtained. The 
amenorrheic and regular middle distance runners were of equal 
jielghf and' weight indicating that other factors beside body 
weight may be Involved. A second possible cause of amenorrhea 
Could be the emotional stress of hlglj mileage training and the 
attendant competition." Our finding that amenorrhelc middle- 
distance runners train intensely an average of one month more 
each yfear than their regularly menstruating counterparts 
provides some support for this possibility. This reisult may 
also explain why amenorrhelc middle-distance runners had faster 
performances than those with regular periods (P<0.05), despite 
equal weekly training mileage In the tiwo groups. Hov^fever, 
further studies ore needed to ful ly. describe the link between 
amenoVrhea and endurance performance, along with the link 
between running mileage and amenorrhea. 




Charlotte B. Felcht 
University of Colorado 
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HoUend, Georgo Q, Rich HI, California State Univoreity, 
Nort^iridgo. 

Tlda atudy mxmmarisaed the possible negative phyalological 
consequenoos of maeoular- activity ♦ Only recently has there been 
recognition of the .po&eiblity that^ man, aa'a highly indiTldual- 5 
iatio organiom, may reeppnd diff to-entially to the stress of 
exercise f and wxder certain oircutnetancee respond in a negative 
physiological ta^on. The method of research involved a 
eyatematic review of the literattxre to aacertain the, correlation 
between acute and long term, pursuit of e^ierciee and relgted 
correlations with morbidity and mortality <faetors» Doaumentatlpi 
i3 provided for the systemic after effects of ^o\;erexertion" or 
"athletes sickness** which is cuertomarily associated with circular- 
tory YASomotdr collapse. The extreme of this physiolOg;ical 
syndrome is death, usually occurrii:ig after the cessation of work 
effort. There are other studies which correlate physical . 
activity with physiological trauma^ The wealth of research on 
this topic Is^ 80 extensive that oxOy a grouping of sports 
technopathy can be suggested* The r*ationship between chronic-- 
coimiunicable disease entities and activity habits are discussed* 
It was concluded that new ideas and research assumptions are 
required for the study of the phenomenon known as hyporkinesis. 



I 
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OXIDANT AIR POLLUTION AND ATHLETIC TRAINING Willlom B. 



"MoCdfferty, "Cynthia D. Clomp, Joncithon ~B\ Straker ond 
Robert Fee, The Sports Modioine Institute, Deportment of 
Physiool Education > University ofRodlonds, Redlonds, CA, 

Measurement of selected pulmonary function td'sts wep per- 
formed on six male collogg football players priof to'and follow- 
ing a two-hour^ pracUoe in the late afternoon for threja weeks. 
Air pollution- data was obtained for the days monitored from the 
South Coast Air Quality Management District mdYiitoring s to tlo n 
less than one mile away. Measurement of forced vital capa- 
city (FVC), Insplrotory capacity (IC), expiratory ' reserve volume 
(ERV), and resting tidal volume (TV) were measured on a 
Collins 9-Llter spirometer. ^ ExoeptionaUy clear days early in 
the testing period showed no change in pulmonary funotl6n 
measures. Later days of high oxidant air poUutipn (^tage I 
alert) showed decreases in FVC , ERV, IC Snd^ TV following the 
two hour practice. Subjects additionaUy CQmplaTned t>f an in- - 
ability to take a deep b(peath,^and often could not perform*'^ 
a maximal expiration without a cough. Eye and throat irritation 
was present in some subjects on high ambient air pollution 
days. The high levels of ozone during the stage I alert 
episodes likely account for thq observed decrement in pulmon- 
ary function. Previous laboratory studies have shown reduct- 
ions In similar pulmonary function tests at ozone levels similar 
to those encountered in this field . study. It has been Sugg- 
^ested that the decrement is the result of a bronchoconstrictlon 
caused by pollutant Irritation to the airways. 
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am RS LATI0N8HIP OF XNI TIAL LEVEL MP 'mWXm VARIABLES OP ^ 

PREQUMCY, DURAnON, m'ENSm"AND tSfEEl^'^r'WiOmN'a T0"'POg!r"- 
IMINXNO VO MAX, Mltoholl Kkrpmwii, Urxiv^rsltiy of Marylaijia} 
Charl«8 0. Dotsonj Uaivsrsity of Maryland, 

The purpojso of this s^ufly was to dst^irmine a functional 
equation visoful foi; predicting post-traihlng VOg (ml/kg/min) 
baa<5d on subject's ix^itial lovol and training factors of 
frequoncy, duration^ iat^aslty and wo^ks^ of trainljig- Data 
r^oov^red from 20 studies (NwM-'^I maleia) was subadtted to &. 
multiple regrossion proceduxo* Weighted least gquar<ss analysis ^ 
on 58 data points with initial l^vol, number of weskSj, froquoncy, 
duration and intonslty sot as th@ order of (^ntry into tho' 
equation was corisidtsrod. Tho multiple r^grossion analysis 
(r2„^81j standard error of (&stiiuate«2*29 rnl/lcg/min) yielded th^ 
following equation: POST « .836IERIS .1120WJEKB h- ,8709FREQ -i- ^ 
• 0227DIIR + .1330INT - lklii8l. Regardless of training p^rotocol, 
initial VOg mx best explained subjoct's post VO2 max (r2«,70). 
Intensity was found to be the .most important training factor 
explaining subject's post VOg majc and although added last to the 
equation, still yielded d significant regression coefficient 
for predicting post VOg max. It was concluded that the 
regresaion aquation generated is useful in predicting poet VOg 
max by varying training pi*otocol8,« 



\ 
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[ )^ m CHILDREN, Mau Slftughc^r and T;rG. Lehman, Phyaioal 
irittx©$a R^isaarch Laboratory, ItolvarBlty of Illinois^ XJrbana- 
Chajoapaigu* ^ 

This study is dosigiiftd to study the li:xfl>u©OLC<& o£ Sftlactod 
skinfolds, clt^uxnf erotica© t and isikQlatal widths on p\iyslcal 
parfonnanca inj^^a 7 to IZ yoare of ago*. Th^ Bubjocta w<^r© 
159 boys who/Varot participants in th© Uuivarsity of Ilrinols 
Sporta-Fitn^W Program during sutnmors of 4972-1976 • It 
wad Uypotha^^giQd thnt physical parfoxnnanco measures ara 
ralatod to ypt^siqua and that ©aloctod anthroponratric dlmon- 
Qion^ of t0a body can be* useful in predicting physical 
parfortnaivca of children* The physical petforniancQ moaeuroa 
• conslatod of thr<&e tests of running (mlla run, 600-yard run 
and 50-yard daah) and two toats of jumping (standing broad 
Jump and vertical jump), Th^ apoclfic skinfold ©Ita© vera 
back^ upp^r arm, elda, waiat, abdomon^ and calf; tho^ 
circuniforonco altera x^cra upper arm (flax<&d), foroarm, walat, 
thigh, calf, chest (deflated), walat; skolotal widths 
includod wrlat, kiioer anklo,' elbow, shouldor and hip. Holght 
and WGighi and ono akinfold account for betw^on 25 and /i5% of 
the variance in tho flva physical performance evonta; two 
clrcumf^roncea, holght and wiiigtit account* for 25 to 36% 
of the vari^ation In tho fVve physical- porformanco ovt^nta, and 
two skolotal width$ atu) bright and weight accounted for 
between i;);aud 36% of tU& variation in tho five physical 
\ pcrforma'iicn events. ComMnlng all algnif leant moaauroment 
variables into one analysis resulted in the selection of 5 
variables: age, height, abdomen and calf aklnfolda and upper 
arm clrcvm^feronce as the' best predictors of physical 
performance over the five events* The coefficients of 
detormlnation for these five varlablt^s ranged between 36 and 
^^9%. Ago ^oue accounted for betwoeirl? and 29% of the 
variance li^phyaical performance* The variablaa selected from, 
the combined analysis were then used to predict performance in 
fivo separate age groups of boys* In general age, height and 
uppar arm clrcumf orenco contribute po^jitively to p^^rformance 
and calf and abdomen skinfolds contribute uegalfvoly with 
regrusaion coafflclenta not significAutly different atuoug age 
groups. Thus, it was found thai physical perforuuuice in 
children aged 7 to 12\oara can be estimated from 
combination of alviuj^ulds and circumferences but with only 
modoratG success accounting for less than 50% of the 
variance. 

lUVK Slaughter 
^ Physictil Fitness Research* Lab 

University of Illinois 
. Champaign, Illluois 61820 
. March 19 j 1979 ^ 
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AMABilQBtC iR OWER> ANDRQQYHY > i^THROPOHETR I C, AND BOPY 

COMPOaiXXON CHAMCTmSTlCS OF FKMALB AmEtES. U DmxnU 
Husqphtiiy And Harold B* Piill», Southwaet Mieiiourl Stutt tJtaiv^relty, 
Sp?;tngfi«tldj MiMouri* / 

Anatrobla power (horg^ power > vertiojal velocity £^iet/9ec*» *nd 
power In ft» lb*0» mudrogyny Index, ^omatotype; euthropometriOt 
und bbdy composition charectertitice were deterndLned for vereity 
f«miil« athle#;ea participating for Southwest Mliaourl Stat^ Unlver^ 
«ity in AlAW competition. The teama, number of athletee, mean 
age, mean height, mean weight* mean percent body fat, end mean 
aad)rogyny iajdex werei Volleyball, 6, 20*6 yra., 66^9 in*, 132»2 
lb©*, leAXy and 85,5; baaketball, U, 20 yre., 67*4 in., IA0,6 
Iba,, 18. 3X, and 83. 8j aoftball, 15, 20.5 yre., 65.1 in,, 136.7 
Ibe,^ 19-lX, and 80.8; gymnastics, 7, 20*5 yrs., 62.8 in*, 117 
lbs., 15. 7X, and 82.7; golf, 7, 23 yra., 65.8 in,, 135. A Ib's., 
19. 6X, and 80.8; fieM hockey, 13, 20.5 yre., 64.9 in., 131.5 
Iba., 19. ISP, and 80, ?f and track and field, 20, 20.3 yre., 65.7 
in., 129 lbs., 17.6%, and 80.8.' Percent body fat was determinad 
from a aariea of skin fold measuraa. The androgyny was calculat- 
ed by the method of IJalina and Zavaleta. Horse power, maximum 
vertical velocity, and luaxlmum power were determined by the me- 
thod of Margaria* Somatotype was calculated by the method of 
Heath-Carter. Mean valuee were! 



Vertical 
Velocity 



Power 



Spmatotype 




Horse 

Team Power 

Volleyball 1. 17 

Basketball 1.23 

Softball 1.15 

astlcs .97 

Golf ^ .99 

Field Hockey_^ 1.16 

Track & Field 1. 10 
i 

All data were collected at the conclusion of the competitive sepi- 
80A, Required a*minlmum amount of special equipment, knd provide 
AIAW tad high scho61 coaches with comparative data. The gymnaa- 
tics* Yolleyball, and sqftball teams won regional championships 
and fl^niehed in the top ten in National competition. 

/ 



Feet /Sec 


Foot lbs 


Endo ■ 


Mftso 


Ecto 


4.75 


642.1 


2.6 . 


4 


3.:^ 


4:71 


677.8 


3.1 


3.7 


2.9 


4.49 


631 >7 


3,5 


' 4.5 


2.2 


4.39 


532-5 


2,2. 


3.7 


2.4 


3.94 


547.3 


3.6 


4.3 


2.6 


4.80 


637-7 


3.5 


4 , 


2.6 


4.64 


606.4 


2.7 


3.8 


2.9 



ERIC 



March 19, 1979 
12 J 15 pm 



L. Dennis Humphrey 
Klnetoenergetics Laboratory 
Southwest M,l8souri State University 
Springfield, Missouri 65802 



— AUOmim^-BBaDlWSR-IIffilEm 

' ANxrto mvtm mm golleqiati; vtomew athijetes. 

Jo*n.A, Plftn> Southeirn Conn^otiout Stmt^^ Coll^jgtci 

'ihm purpose of this stxxdy w« to d^rt^rmind if augmantar 
r^dMot^r t^ndonoln© of vomn nthl^tes v^m ro-Uted to th^ir com- 
peti^tivei trmit anxiaty Uv^le, md if semi-oontnot and non- 

^ oontmot athUtea diff^rod in th^iir pero^jptual styUe* Th«5 sub- 
j«oi» of thie study, wr^ ^5 oolUgiato athletes, Ti^ia hookey 
plajrere vai^ oategoriaBod aa e^mi-oontaot oompatitore. The non- 
oontaot group vas oodipoead of tennis and volleyball play>5rs. 
Cowpotitive trait anxiety vae aeeeased with th© Sport Competitive 
Anxiety Test (SCAT)* Ejioh Qubjeot'e peroeptual style va© 
n^asured vith the Kinnsthetio After-Effects (KAK) test designed 
by Petrie. Athlfetes vere classified ae sugmenters, reduoera or 
moderates and as high, middle or lov anxious subjects according 
to their KAE and SCAT scores; respectively. Ttie results shoved 
(3,) No significant loean differences (*05 level) between the 
KA^ scores and SCAT scores of the semi -contact and non-comtact 
athletes, (2) No significant differences among the KAE scores 
of the high, middle and lov atncious subjects and (3) A lov, 
but " significant correlation betveen KAE and SCAT scores, llie 
conclusions dravn from the results of this study vere as 
follovs: (1) Semi-contact and non-contacl vomen athletes are 
^tlmilar in their perceptual style, regardless of their competi- 

I tive trait anxiety levels, and (2) Collegiate vomen athletes 
terid to manlfe;3t greater aUgmenter perceptual tendencies vith 

I higher levels of competitive trait anxiety. 
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mcElVED KXBKriOlf, Pfttyiolft M, Mihtvlc, Unly«rBity of 

fl 

The primary purpo»e of thin «tudy vas to «x«aalxi« thfi Influ^noe 
of fltnwe on porQ<«>tlOn of effort. VI th Borg'f category 

rating ^oale and a magnltuda aptimation procadurtf* A «oaondary 
purpof^a va« to evaluate the relVtioni^hlp of feleoted poychologloal 
•ti^tae and traltii vith perceived exertion aeeeaaed \y hoth ©ethode 
The Aetrand-Rytoing hioyole teit for prediotlon of maximal oxygen 
Iviptalce vac enjploved to eatahlieh a group of high fit (55»8l t 
6*93 ml/kg} N*^19) and a group of lov fit (35^29 i 13*6 ml/Xgi 
N«1T) vomen^ For the magnitude estimation taaX, 8c cycled at 600 
Iq^m^'for 2 minutes folloved hy 1 minute at 200 » UOO, 800 and 1000 
IqpTO presented in random order and rated perception Of effort at 
each workload* using 600 kpm a« the standard • The vorlcload ordeir 
vas identical for both the magnitude estimation task and the 
oatfifgpry.ratlngc of perceived exertion (RPE), Bn performed hoth 
rating tasks on the same day vith task order counterbalanhed ^ 
across suhjects* Although RPE values rx>r the tvo groups did not 
differ for any of the workloads* the mean perceptual exponent for 
the high fit gs (1-33 i .^3) vas significantly higher (p<*05) 
than' that for'^the lov fit §n (1*01 ± .1*2), Blvariate r's betveen 
RPE values and selecte^ psychological variables vers unimpressive 
for both groups. With the perceptual exponent as the dependent 
variable, combination of mean heart rate across Vorkloadi^ vith 
selected psychological variables demonstrated that psychic vigor 
and tension vera most important in explaining perceptual variance 
for the high fit group (R « *66> p<»Ol), Extraversion and tension 
vera most influential for the lov fit group (R » .71, p<vPl). It 
vas concluded that the RPE scale and magnitude estimation may 
assess different components of perceived exertion ^ and these com- 
ponents are differentially affected by fitness level, P\;irther, a 
significant proportion of perceptual variance in a magnitude esti- 
mation task may be attributed, to the influence of poychological 
variables* 
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MEASURES OF SEUF-ACTUAXtZAilON* Jullun Gundeteholm, Ujalv^roltfjr 

. tUt purpofn of thit study to miOcfi oomp^ritOM oa $elf- 
aotunXiJseitlou between and twong college mule mxd f eroiBtle athletes 
4nd nonathletea. Sho*trom** Perforxal Ortiutation Inventory wae 
utlltired to measure »elf-actu»li?5ation In the f ollowing male 
athletic tewaej laoroeee (lJ-*36), bacoball (N«36)j track and 
field (N-»32)> wrestlerc (N^14) > and gymnaotloi (N*5)4 The 
folloving female athletic teems were also teete»d; basketball ^ 
(JSf*17), ewiromlng (NO),. track (N-*12), and gymnastics 
The nonathletic males (N"43)j and females (N-122) Jhad no 
conipetlttve athletic expedience In either high school or college* 
<md they were selected from^a university core course v^ich had 
an enrollment of lOoO students. A stepwise discriminant function 
analysis was utlllxed in comparing the groups. The results from 
the stepwise discriminant function analysis revealed that the 
12 ?I0 scales did discriminate between the 11 separate groups 
which include'i four female^ athlet|,c teams ^ five male athletic 
teams, a group of nonathletic females > and a group of non- 
athletic males. The exact location and nature of the 
dlsOrimination required further hypothesis testing ♦ ^^en only 
the male teams were compared on the 12 POI 'scales, no 
discritJilnatioxi was found. The same nonsignificant finding 
resulted when the four female teams were compared^ The next 
comparison involved all the male athletes in one group and the 
nonatltletea it\a\secontJ group, which resulted in retention of 
the null hypoth^fits. The POI did not discriminate between a 
similar comparison of all female athletes versus female , , 
nonathletQS. Wlien all the women, both athletes and nonathletes, 
were compared to a similar combination of males, a significant 
discrimination occurred between the groups- The total group of 
females wers more self -actualized than th© total male group. 
This significant finding made it necessary^ to make two* 
^additional comparisons. Th« POI did discriminate significantly 
(p.05), between female, athletes and maJLe athletes, but'no 
significant differences were found between the female non- 
athletes and male non-athletefi • It was concluded that there 
were no differences in self -actualization between athletes and 
nonathletes, among the male athletic teams, and among the ' 
female athletic teams- The female athletes were more self- 
actualixed than the male athletes* 
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RELATIONSHIP BSTWEJSlf I-SJfOGUSJF^ COtfT^J^ INFLVmCS EJ^FSCTS _ 
INDUCED BX EXPSCTATIONS OF FEMALE OXmJmc^ JUD^^^^ 
Ch«rl^« An»org<ij John Sohe^r and Jaww Howard, Unlvei^alty of 
NabrA9ka-Llncoln» * \ 

It haa baan datarmlnad that both mala and famala gyinnaatica 
judgaa ara Influancad by thalr axpaot^ttonti for tha wlthin-taam 
position of gyinnaata* Raaulta of two atudiaa ravaaX that gym- * 
naata appearing lata in the ordar for thalr taiun wara acorad alg^ 
nlfioantly highar than tha aama gymnaata whan they appeared aarj.y 
in the order* The purpose of this study was to determine th* 
relationship between the degree to which judgfs were Influenced 
by the wi thin-team position of gymnasts and their 1-E locua of 
control. The Team Optionala of tha 1977 Region VI AIAW Gymnas- 
tics Meat were videotaped by the Investigators. Two separate 
aeta of videotapes, edited from the original tapes » were Judged 
48 hours apart by 10 nationally and regionally certified female 
gymnastica Judges salected from three regions of the United 
States* The Judges were told that they would Judge the actual 
AlAW meet twice* However, the two videotapes were so altered 
that scores were collected for 40 gymnasts^ each of whom 
appeared once In the flrat position for her team and once in the 
fifth position* Each of the ten Judges was administered the 
Rotter LoQus of Control Test at the concluoion of the first 
Judging session* It was determined, after scoring the test, 
that five of the Judges were externals (scores above the 
national mean for the inventory) and the other five were inter- 
nals (scores below mean) . To determine the relationship between 
locus of control and scoring of gymnasts > a 2 X 2 X 2 ANOVA 
(test-retest x first-fifth x intemal--extemal) was utilised 
and 1^-ratios were tested for significance at the ^05 level* 
Results revealed that Judges who were classified as externals 
scored gymnasts appearing in the fifth position significantly 
higher than when they appeared in the first position, but no 
such difference was found for those judges who were classified 
as internals* I--E locus of control may be an important factor 
in the selection of future Judges for 'gymnas tics • 
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■ tod !^«iYid Paj?gniaa> Florida Stat^ UnlYfirsJ^^i-: ■ 

Cux^rent running popularity ^puw^d ;pt^i3Llioiia of individ- 
vxeils to.th^ roads trdoks and trails in s^aaroh of th^ alleged 
benefits <^§pouaed by running's advooat^s. Rt^o©nt attention hm 
loous^ed on '^addioting'* properties of the rvmtiing ^Kporii^no^^ 
prompting us<^ of th® terras "running addict" and "ex^yqia^ 

.addlot.^V Th<i r^lativ^ $itr\piratio^vl<^v? of a linear ral^tion** 

. ship b^tw^^n int^ll^otual oo!nmitm®nl; to running and psyohobio- 
logical addiction to running wa^ ^Kamimd* A sarapl^ of S60 
Hgular runu<3r§ (running fr^qu^noy, gr^^at^r than thr^^ d^a pw 
wtaek foi^ th© past 12 nfonths. for th© majority of ruian©r§) 
surveyed v^ltb a quoetionnair<^* Moasuro© of commitment and 
^addiction to running ;» as w(^ll as demographic information 3 wore 
obtain^id* It was l>ypoth(^ai2<sd that runnw*© could bo oatogori^^od 
within a modol employing a quadrant .system/ with eommitm^xit to 
running on on^ axis -and addiction to x^unning on tho other. For 
example > (Evidence suggests that not all committed. runners aro 

" -^'dd:^Qt<5d to partioipation, although this i^ implied in th© 
popular literature* ' The aamplc of regular runners included 
38i2 males and 178 female®. The t^unnetrs ran an average of 4;^ 

-day^ par woo.k for th^ past two m6nths (an incr^sc ov^r the 
a^ere^ge Of 3.8 dgya per week for th® past l2.1month3){, for an 
average of four' milos per day. Addiction scores were normally 
distril^^ed> although^CQre© tended towards the more addicted 
end of the qpntinuum (mean score » ii7*3j pos$ibl© range i^ 
12-60, with 12^ Ihdicative of a low level of addiction and 60 
indicative of a high level of addiction). Level of commitment 
was\positive,ly Correlated With Iwol of addiction, R^sult^, 
indid^od i^upport for *the categwissation of rumiar^ within th^ 
proposed model, and further suggest the need to consider dif-" 
feront ways of clarifying motivation' for participation in 
running. ^ • 
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ANXIEty, AYTRIBUTION, AND SPORT COMPETITION; .ASSESS^fEUT WPgP^ 

WO "FIELD CONDITIONS, ^ Jerry FralaohUg, Ceni«lU8 ColUge. 

Ona of. tho mor<i Intaxesting areas of aport, paychology le the 
prediction of individual and teatn competition reaulta. Factors 
which have ahowii promlae IncUxde cauaal attributions arid 
anxiety. Winning athletc^^ arQ usually aesvimed to have lower 
anxiety and higher perceived ability than those vho loae- This 
notion l8 complicated by the interaction of team attrll^utes with 
those of the Individual, Investigation, of thla^causal attri- 
bution - anxioty - sport perforraanco construct was necessarily 
pursued wnder two separata conditions: one to measure solely 
Individual attributions and anxiety and a second to measure 
attributions of both team and individual. The first condition 
measured anxiety of candidates (N*30) for an "All-Star" basket-* 
ball team; causal attributions wer« obtained from all subjects 
after team selection. 'Vhe second condition was designed to 
assess pre-game an^cty and post-game aj: trlbjLJtlon«*^<?f players 
(N*32) in a series Of basketball contests'. Anxiety was assessed 
through Splelberger' s ST^I and Marten's SCAT while causal 
attributions (ability, effort, luck, task difficulty) wore 
dejp^rmlned via a questionnaire. Multivariate and discriminant 
function analyses were perfoAied on each set of data. The major " 
purpose was to. determine if causal at trlbuti<?na and anxiety 
were a function of winning «pd losing in each condition, Also^ 
a combination of dependent variables was sought which discrim- 
inate between performances In each condition. Results indicated 
that subjects who were selected to the "All-St^r" team had 
higher perceived ablli^ty and effort (Internal) and higher state 
anxl^sty during <;try-outs than^ did .subjects cut as candidates. - 
Subjects cut attributed their* failure mbre to bad luck and had 
corapara*tlvely lower anxiety scores. Subjects tested under the 
second condition were more Internal in both 3elf*and team 
attributions following games won. Self attributions following 
a loss changed toward perceived bsd luck and less effort 
expended; judgin^t of self ability did not vary' from a winning 
outcome. Teiim attributions under this condition wore the same 
as for self attributions. J^xiety did not vary with outcome of 
games. Results have Implications for motivating athletic 
performance as well as prediction of success. 
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DEVgLOFMENT AND ASSESS MENT OF A SCALe ' T O M KaSURE GENBRALIZED ; 

EXPECTANCY OF SPORT SUCCESS- Ronald Coulaon* Institute for 
Programs Researdij: Richnrdi Cobb^ Syracuse Unlver^ity^ 

The p^tposew^of thi« atvdy was to investigate the reliability 
and construct validity of an instrument to assess the generalised 
expectation people have of their athletic sOccess based upon 
their past sports experiences. This is an important motivational 
con»trjuct proposed by Rotter*-^ It was hypothesized that a direct' 
relationship between sport participation and generaliised expect- 
ancy of Sport success would exist. The instrument was construct- 
ed using the semantic differential scaling techniqvm^ After 
editing and revision, 20 bipolar pdjectiva items were used* A 
five point scale was used to allow subjects to indicate the dir-- 
ection and d^^gre^ of their perceptions between the adjectives. 
The findings indicated that the Generalized Expectancy of Sport 
Success Scale demonstrated good internal consistency (r ^ 0^955)* 
and /test- re test reliability- (r * 0^902). All items had a good 
dis,i5ejr8ion of frequency of responses^ Item-total correlations 
rai](ged from 0*54 A to 0.838 with a mean correl«3ition of 0,Z36 for 
20/ items. Therefore^ all items were judged %o be effective in 
coiitributin^ to the total, score* The ANOVA of. the total scale 
8^ore§ by sports participation (varsity, Junior vaX3±%y , club ^ 
stoorts^ intramurals^ informal and no participation) produced a 
Significant F ratio of 13.809 (p<.01; 5 and 181 df). Orthoginajr 
jbontrast's Indicated that varsity, junior varsity and club Sport 
participants as a group were significantly different from intra- 
munal, informal and nonpartlclpants". *The upper level partici- 
pants. h«d higher group meians than those who participated in lower 
levels of sport or not at all. The authors concluded that the 
Generalized Expectancy of Sport Success Scale was reliable and 
demonstrated statistical ability in discriminating l^etween levels 
of sport participation, therefore, supporting its construct val- 
idity. In addition > it was concluded that as the level of org-"^ 
anized sports participation increases the generalized expectancy 
of sport success also increases. This^^-ddTrect relationship sup- 
' ported the hypothesis of concern* 

. 1. J,D. Rotter, J.E. Chance, and E.J. Pharos! Applications of a 
. Social LearninR Theory of Per8onallt;y (l;|ew Vorkr llolt^ 
' Rlnehart and Winston, Inc. 19 72). 
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DISTRESS SYMPTOM COMPLAINERS. David C. Marini> Southern Illinois 
UniViji^sity at Ciarbondal©* 



One of th© most pervasive but leapt studied estress-related 
problems cAncerne ther cluster of syiiiptoms known as menstrual dii-* 
tre«8 symptoms (MDS)* Recent literature has strongly supported a 
stresa-related psychosoiuatic interaction vith menstrual distress 
T:)ut has to date not sufficiently established the extent to vhich 
stress reactivity and personality actually contri*b>ite to menstru- 
al distress^ The purpo8eV>f this study waB to examine the various 
relationships of stress arousal and stress^-prone personality 
traits to menstrual distress. Fifty college students vere blocked 
into two groups based on menstrual distress syii^ptom prevalence; 
(1) high symptom complaint group (n«26)5 low symptom complaint 
group (n«2ii). Baseline levels of heart rate, respiration x^ate, 
muscle tension, skin temperature, and 'skin, resistance were gath- 
ered on all subjects during the intermenstrual and, critical 
menstrual cycle phases, A battery of 'streas-prone personality 
inventories was also adiwinistered 5 including trait anxiety, locus 
of control, type-A behavior pattern, and the neurotic triad of the 
MMPI. Comparisons by ANOVA with repeated measures Indicated that 
there were significant differences in baseline levels of heart' 
rale, re^jplratlon rate, and skin temperature in women reporting 
high menstrual distress symptom complaints. UtilizlYig ANOVA wlLh 
repeated measures ^ it was al^ found that. heart rate and respira- 
tion rate levels were high in the critical phase- of the nenstrual 
cycle, nonspecific to a complaint group. Further analysis by 
ANOVA with repeated measure*?* found that high MIOS complaliiers 
experienced Blgniflcant_^crease3 In skin resistange during the 
critical menstrual cycle pha's.e. Comparlsona by *t-testo 'indicated 
significant differences in ly^^e-h behavior pattern, locus con-- 
trol, and the neurotic triad of the MNtPT between the aymptom com- 
plaint group3^>> with high MDS complalners exhibiting more stress- 
prone traits than low complalners. The findings .regarding stress 
arousal and stress-prone persona] ity traits were C«)mpatable in 
their relationships to mS. This studx/ldjp^ntlf led a relative pro- 
file of. high menstrual distres^^Nsymptom complainers, which-in^ 
eluded: more external locus of control; more type-A behavior pat- 
tern; higher scores on the neurotic triad of the MMl'^I.. In light 
of these findings^ it can he cToncluded that the stresp-prone per- 
sonality traits exhibited by high MDS cdjnplalners are* consistent 
wii^h the chronic elevation in pnycTioph^'siologi cal stress arousal 
& m©o^ provide a •basis for a more complete and comprehensive mider- 
standing of nfenstrual distress symptomology aa a health pi^ob.lem. 
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' EFFECT OF HABIXUAL EXBRCI8E ON TOTAL HEALTH AS REFLECTED BY 

— ^N»N-AtC13)«^rAL^mtmAHCfi 

Inmall and R* John Ypuug, Purdue Univefslty, 

Thie atudy Itlvestlgated the effect of hubitual exeixiise on 
total health me rejfleoted J^y th® itumber^of non-:aocidental 
irmurlxxce olatm^ 9uhinittad by Fuf due ^Uxxivorstty -faculty and 
«taff employees during a four year period. Fprty-flve male 

^ adult af^jects were selected from a pool of grver 200 partici- 
pants lu the 1971 Adult Fitness Program at Purdue Unl-^rersity^ 
Tvo discrete groups were ©atablishedj 1) habitually active 
(u^29) oonsisting of. subjects who had been regularly aotive 
since 1971,. and 2) sedentary (n"»15) consisting of -subjects 

* who werie inactive before 1^71'^ {)articipated<' in the fitness 
prograca^n 1971, then dropped the program, and became sedentary 

V ' again. The ntmxl?er alid amount of non- accidental insurance 
claims between 1971-75 were obtained from the insurance 
records at Purdue University, In 'addition, physiological 
data including resting' heart rate, systolic and diastolic 
bfeiod pressures, lean body- weight, sub-maximal heart rates 
and a physical fitness score were obtained for each subject, 
for the yearc^ 1971 and 1975. Using appropriate univariate 
and multivariate .statistical analyses, it was found that: 
1) There was no Significant difference between the two groups 
in terms of frequency of claims. 2) There was a significant 
difference between the two groups in amount of claims. The 
amount/of claims associated wit;h the sedentary group was 
twicViis much as the habitually ar?tive group* The pfiysio- 
logical variables measured also showed a significant diff- 
erence bet;weeri groups. It: was concluded that the subjects 
who had exercised regularly over thfe four year period had 
experienced improvement in physiological conditions and 
enjoyed lower dollar amounts in terms of non-accideritf^l 
insurance claims, 
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mCB I VEP DIMEN8 lj) NS OF HP JCTH (X)UN3ELQR EFFECTtVgWKS S . Q oOrB^ 
$, Bvorly> Jr*> Uulv«9lty of MarylmtiSl, CoUegfli Pirk; 

Wlthiu the iMt iBi«fver*l y^^re^ th^ f laid© of heitlth eduoatlQU 
4jind couuncXlug hitv« been drawn together to flll^ai void In the 
health care delivery system; the result hae been the emergence 
of the **TiLew\ field of Heiilth Cduueellxvg, Health Gouneeling 
from a modern pexepectlve muat be conilldered as a combination 
of **educatlou" and pereoaal ^'counaeling*' ao it entails heaflth,, 
hygiene J and related Intra^ and interpersonal cQnaerno. \rtille 
there lo much agreement fhat health couneelore are needed, 
there has been no researoh into what charaoteristics a health 
counselor tnust demonstrate to be effective- The purpose of 
this paper is to, report the data collected to answer the 
question of what makes an effective health counselor* This 
study sampled the perceptions of 290 adult subjects (163 
f empties* and 127 m^iles, average age 24^7 years) randomly 

^ delected from the University of Maifyland, College Park* A 
previously validated instrument was used to measure components 
of behavioral effectiveness* A factor analytic methodology 
was used to identify the dimensions gi perceived ef ^ctlvenoss ♦ 
This re8ea);ch identified 6 meaningful factors of health 
counselor effectiveness: trustworthiness, energy, technical 
skill, communication skills, demeanor, and hygiene. These 
factors explained 69*6% of the total variation. In doing so, 
these dimensions have demonptrated their construct validity 
and may serve as guides to improve health' counselor effective- 
ness. Additionally, these findings may be of use in health 

* counselor training programs when they are identified. The 
6 factors that have ^merged via this research effort are 
congruent with previous communications and counseling litera- 
ture, therefore, their operational definitions may be obtained 
from those sources. This issue will be' expanded upon in detail 
In the full text of this paper* 
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THE EFFECTS OF EXERCISE ON MUSCLE REUVXATION TRAINING, Llridei 

Y^rviti Baloqrunivoraity "of Sb^ 
\ "^"^ 

This investigation sought to aotorniino thd effect 6t vlcrorou© 
oxGrcis© on EMG biof^odbaok trainabilKy (EMG BFT) of chronic 
<&x«rcieors as moasured by th« frontalis musclft. Twonty chronic 
ox<arcie<»rQ woro rax^omly assicrned to ona of two aroupsx 1) a 
group which exercised for thirty minutes on a bicyclii ©roop^<&t<ar 
followed by biof^odback training, or 2) a o roup, which trained 
without having had previous s^xercise* In addition to tho «iaht 
32-minute CMC BFT sessions, a ten-minute pre- and post-trainina 
basoline masuromnt without foedback 'weis takon on each subject. 
While pro- and post-training baselino© did not differ sionifi- 
cantly between* the two tr«^ining croups, there Vas a sicndf leant 
decrease in muscle tension, pre-* to post-test occasion, in both 
groups, indicating that lear'nlna did occur, A thr^ae-f actor re- 
peated measures (J^esi^^n indicated? 1) no eicmif leant difference 
between groups inALearninq, and 2) some sionificance ainono dayfe 
(gjroups combined) due to a sicmificant change acroso days in 
f muscle tension. No significant differences were found amonc the 

following interactions r groups x days, days x intrasessaion learn** 
ing scores (bins) , or days x bins x aroups, Slanif icance was 
found, however, among bins,.. and also among the bins x axrouPS 
interaction. The trend of chanae in bin scores was oueitdratic and 
dependent upon which group the subjects were in. Furtjtit^sr analy- 
sis by Tukoy's HSD procedure indicated three sicnificaht coi^Par- 
I isons among bins (groups combined) and amonq bins in the exner^ 

' imental gi^oup, while no significance was found in the cOntiTol 

group. It was concluded thatj 1) EMG biofeedback was effective 
in reducing resting muscle tension and seemed to be tnore ^rfec-- 
tivG than physical exercise in inducinq muscle, relaxation, ^2) 
physical exercise did not enhance the learnina" of KMC BFT, but 
may in tact have hindered the learninq process in the early 
minutes of tralninq, and 3) twenty minutes of E^^G BFT was buf-- 
ficient Ear lQM:ninq to occur within each treinina session- 
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THE DEVELOPIHENT AND EVALUATJ^^Ok^^^^ PROGRAM AND THEXR 

RESIDENTS, DeiT^tt Hojv& M. , Boston University, 1978, ^ 

Thle study van oonducteia to meaaura th^ effects of reorc^atlon 
programs on tho moralo, phyeical and Qocittl functioning of, XX8 
elderly r^sld^nts from four nursing homos* Xhreo roor^ation pro^ 
gram$ W€ire oonductad: raovom^nt, social^ o|id the preoxlatlng re*" 
gular program^ The movamant program inoluded gross motor aotlvl' 
ti08 such 48 gam^e and axarcis^Q to muelo* Tho aoclal program 
included actlvltlos with fluo motor patterns ^^uch aa table garoos 
arts and crafts* Ch^aff era. Adaptation Xo Flandare Interaction 
Analysis Syatam was tho scalo used to validate the movement and 
social pro-ams. The movement and $oclal programs ware conduct^ 
ed throo tlmas a w^ak for 45 minutes por session over a alx woek 
period by the chlraf researcher and^ throo sonior rocrGatloxtQ stu- 
dep^s. Tlio residents wera randomly asslgnod to tha moveraont, 
social and regular activity groups* Thoy were administored pre 
and post tests ta measure their morale, j^l^yslcal and social 
functioning* The, Philadelphia Geriatric Center Morale Scale 
(revised) was used to measure mot?a|o and tho Geriatric Rattttg » 
Scale of Plutchik et al was used to meaaure physical and social 
functioning. Analysis of covarianco was used to determine the 
significance oT effects. The data show that the movement pro- 
gram was significantly more effective than the social program 
In improving resident morale. The social program was signif- 
icantly more effective than the^^preexisting regular recreation 
program in improving resident morale. No significant changes 
wore found In resident functioning. The major cqncfusion of 
this study is that participai:ion in recreation programs ^involv*- 
ing gross motor activities of movement . and games is supported by 
subjective information obtained from diaries and evaluations by 
the activity leaders and from discussions with personnel at tho 
nursing homes at ^whlch the data was taken • 
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The purpose of this studv v/as to determine relationships, If ^ 
«r\y^ between" leisure activity participation of elderly recrea- 
tional vQhIclG tourists and attitudes toward, motivations for*, 
^and barriers to recreating. Subjects (N«=l 089 were drawn from a 
popular winter RV tourist area In extreme South Texas. Respon- 
dents canie from 38 states and Canada and all were over the age 
of 50. Data v/ere pathered through an aiionyrous self-repo^rt sur- 
vey Instrunent dealino with demociraohlc variables, assessment of 
recreation activities, attitudes, motivations, and barriers to 
recreating. The Instrument Identified 31 activities and asked 
the respondent to rank order those activities 1n which he parti- 
cipated most frequently. Activity paKlc1pat10n of the Ss was 
clustered Into five typologies: games and sports; motorized- 
mechanical; nature appreciation; outdoor; and social. 

Analysis indicated the most prevalent motivations foV-TQcreat- 
1ng were to provide: , rest and relaxation; an opportunity to be 
with friends and family; physical exercise; a learning? experi- 
ence; and a feelinri of self^fulfil Iment. The most prevalent 
barriers to recreating. were lack of: facilities; companionship; 
finances; time; and physical ability* Chi-stjuare analysis in- 
dicated sianifiQant relationships existed between oartlcination 
in selected activity tyoolopies and: 1) educational level and 
oerceived health status and* 2) the r^otives of rest and relax- 
atlQ£K ph^^sical exercise, and self- fulfillment. Significant 
r6fatTT)nships were also detennined between selected motives and 
the varrables of age, occupation, income*, and health status. 
Concluslohs drawn from the investigation were: 1) af^e and 
current health appear to be strong predicators of participation 
in active versus sedentary fonns of leisure; 2) prior occupa-, 
tion and Income exert Uttle Influence on current activity parti- 
cipation; and 3) earlier leisure motivations persist into re- 
tirement. ' 
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mCHlMQ BEHAVIORS OF ^STUDENT mCHER0, Victor H. Mwioinl, 
IthMa Colldgoj Inxci, IIltu^^risi, Rameey High Sohoolj P^ttrioia A, 
Fryft, Ithaoei College . „ 

*rhe purpoee of thie ittvestlgntion to doWTuine th« <jff<5Qtd 
of feedbaok and ^(titorprotatiou of intdraotlon emeOyaiB on tho 
attitudes and t^aohlng "bohaviors of etvrdont teaohers in pbyaioal 
education. The subjects, 28 pbyatoal eduoatibn ^tudaut taaotiers 
enrolled at Ithaoa Golldg<&, Itbaoa, New York, in the 19T8 eprine 
aemaeter, were randomly aaeignod to eithw:' troS,tm«>nt or control 
groups. Teaching attitudes vera asBeaaad tixrough the use of tha 
Ta aohlng Situation Reaction Taet (TSRT), adminleterad at tha be- 
ginning 8ind ^tha ©nd of the aubjoot's studant taaobing experlanoa. 
^Teachar behavior vas idantified tlirough the use of Chaffer '8 
Adapta^tlon of Flanders' Interaction Analysis gyetem (CAFXaS). 
Three claoses vera videotape^l during the semester for each sub'* 
J act. Treatment and control ^ub'J^ct a viewed- each of their first 
tvo taped lessons and received conventional supervisory feedback* 
Treatment subjects additionally had the results of the CAFIA3 
analysis interpreted for them* Data for final analysis of teach- 
er behavior were collected from the third videotape of each sub- 
ject* Significant differances between the treatment and control 
groups vere detoxnnin^ through -MANOVA on 8 CAfIas variables and 
ANCbVA on TSRT score#for teaching attitudes. Univariate ANOVA's 
identified 6 of the 8 CAl^lXs variables that contrJLbuted signifi- 
cantly to the group differences; each Variable * s contributioiirto 
the group differences was indicated by stepwise discriminant 
function analysis. The results led to the rejection of the hypo- 
thesis of no significant differences in teaching behaviors and 
teachir^g attitude^ between physical education student teachers 
receiving feedback a^jd interpretation in interaction analysis and 
those student teachers not receiving feedback and interpretation 
in interaction analysis* The following conclusions In favor of 
the student teachers wlio received feedback and interpretation in 
interaction analysis were supported: 1* They made greater use 
of both verbal and nonverbal questioning; 2, They used more ver*-^ 
bal and nonverbal acceptance and praise of student ideas and ac- 
tions; 3» Their ^classes exhibited more verbal and nonverbal pu- 
pil initiated\ behavior , teacher suggested; Within this group 
both the student teachers and their students exhibited more 
jUiteraotion and varied behaviors dixring their classes; and ^, 
They had more pos'ltive attitudes on the Teaqher fgitua,tion Reac- 
tion Test. 



Victor !!• Mancini ^ 

School of IIPER - Ithaca College 

Ithaca, New York 1^1850 



^^Mmrch 20, 1979 ^ 
. 9:30. am 

^^^^ ' . 150 " 

FRir ^ 



RELATIO HSHIP BET WEEN ADMX N^gTRATQRS * PERSO miTY AKP HOW THEY 

'MD the faculty perceived THR administrator ROLE AND DEGRjBfi OP 
SUCCESS. D«twftyne J* JoUudon, The Florida Bt^t^ Unlvorolty* 

The purpose of this lnvesttg«itton wiig to f tudy the relntlou- 
•htp between ©elected peraounltty trititd of <idratul«tr«itor« «xid 
hov they ftnd thetr faculty perceived the tdmlulstrntor ^ 9 role 
ftud degree of iiuooe«#* Subjeota^ for thl« 9tudy w^rre 41 depart- 
taent ohalrper«Ou8 mud 282 fimulty membera of phyelcal education • 
departmeutfl at collegeii and ualverslulea In the United States. 
Each chairperson and faculty member completed V 28*ltem role 
perception Inatrument that provided three eub-acore« and a total 
role perception score, and a job «at?l8factlon queatlonnalre that 
produced a total score* The chatrperaona alao completed the 
Thuratone Temperament Schedule that provided agores for aevan 
peraonallty traits^. Correlation acorea were calculated between 
all total acorea and «ub-acore$ for fftculty and chalrperaoni ♦ 
In order to detenalnc if a significant difference exlated between 
faculty and admtnlatratora on any score, ^ teats were calculated 
on each item sgore on tho iole perception aud perceived aucceaa 
Inatrumentfl* Tho Hotelllnga T^ waa uaed for the av^alyalq of the 
vectora within aub^acores* Data analysis producfid a number of 
correlatlon'coeff Icients that were algnlficant. Faculty'a per- 
ception of admlnla trator*a auccese waa related to the peraonallty 
traits of atablllty and sociability as well as the administra- 
tor* a petceptlon of ownvauccess. Four of the seven personality 
traits 'studied were related to at least one of the administra- 
tor's scores on role perception and perceived success instru- 
ments* Significant differences were found between faculty and 
administrator's role perception scoros for the afcjas of organi«- 
tion and for staff personnel matters. 

1* 
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tm ApMlNlSXMTOR^g mB. B«v«rly J. Y<irg, lCho FlorWii 8Ut« 
Urilv<ir»ltyj Dov«.ya6 Johaton^ Thei Florida StAt«i Urrtv^mlty. 

V. • ■ 

The purpoto of thli luvMtigl^tlon w«f to look at ^^loctcid 
onvlronmentnl factors that may hava an affact on ohangaa In 
aasoolate taachara* paroaptlon ot tha rola of tha school admin- 
latrator, Subjacts wara 39 a<iaoolatei taachara (12 malaa, 27 
famalan) at Tha Florida Stata Uulvarolty* Each fubjact complatad 
•a role parcoptlon quoattdnnalra prior to and following tan waaka 
of aaaoclata teaching, Snbjaota also oomplatod the California 
Payoho logical Inventory (CPI)* Each supervising teacher alao 
completed the 28^1tem role perception questionnaire. In order to 
determine if a significant ohauge occurred In the associate 
teachere^ perception of the admlnl8trat9r' a role, dependent t. 
tests were calculated on e^ch Item scori using the pre-* and post- 
*lntorn role perception questionxialre scores* Hotelllngs waa ^ 
used for analysis of vectors within sub-scores. Pearson product^ 
moment correlation was calculated for the associate teachers' 
pre*lntern scores with their post-Intern scores^ supervising 
teachers' scores, and the associate teachers' CP! scorjes. The 
associate teachers' post-Intern scores were also correlated with 
the supervising teachers' scores and Ui^e CPI scores* In order to 
attempt to explain the variation In the post-Intern scores, mul- 
tiple regression was run on the slgnl^f leant sub-scores to deter- 
mine the bejSt set of factors that would explain the variation* 
Analysis of tihe data Indicated significant changes In the associ- 
ate teachers^ perception of the administrator's role In the areas 
of ^pronxotlng Interpersonal relationships; organlijlng, planning, 
and coordinating group work; and for the acjmlnlstratar' s total 
role. Data analysis further Indicated that the associate teach"' 
ers' perception of the administrator's role was Influenced by the 
organizational climate they perceived during the ten-week Intern 
period* 
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/ C0WPKT^CY-BA8EBj^R0A.m XBACUlNG IN 

tod Doug StQQV«i«, Brnndoa Uiaiverfttty, 

The purpOft<> of tl^id ©tudy W4a to ii;iv6«tigate the eff^ota of 
n (ibmpetenGy-bwed Approiioh to eeoondnry etudent teaching lu 
phytlaul education* Saoonditry phyi^lc*! eduontloti ntudent 
temchera (N«7) were observed aloixg with one qI*0« of studenti 
from e*oh teaoher*^ asslgnm^ut during baseline mnd iiiterventton 
oondltlona^ Seven categories of teacher behavior and two 
categories of student behavior were observed with an Inter- 
observer reliability of 94%, B«ihavlors wore observed by evint 
and plaoheok recording procedures and were converted to rA^tes 
per minute and percentages, , These rates per Tnlnute and percent- 
ages were analysed by behajvlor profiles and a multllpe baselltxe 
deslgit* Teacher behaviors Included: positive reactions to 
on-task beliavlor, negative reactions to off-task behavior, 
positive Instructional feedback both general and specific, 
corrective Instructional feedback both general and specific, 
and pupil contacts using th© pupil's first name* The student 
behaviors Included appropriate/Inappropriate behavior and 
active/ Inactive behavior* Intervention consisted of a 
competency-based learixlng module, instructions, j^raphlc feed,** 
back, cuing, reinforcement, weekly goals axxd terminal goals. 
The module contained specific deflnltzlOns of the behaviors, 
examples of when to emit the behfivlors, baseline means for the 
behaviors, and a final, terminal goal for each behavior. 
Results Indicated that the Intervention strategy had a large 
positive effect on the following teacher behaviors: general 
positive Instructional feedback, specific positive 
Instructional feedback, general corrective Instrvictlonal 
feedback, speclJftlc corrective Inst rue tlouaijf" feedback, atid 
first name rates. A small positive change In behavior 
occurred In the. posltlvq reactions to on^-tAsk behavior and 
xxegatlve reactions' to off^-task behavior. The two categories 
of pupil behavior showed no changes- Based on these results, 
It appears that this intervention strategy was an effective 
technique for changing several categories of stvident teacher 
behavior. However, the Impact on the student behavior was not 
significant. This Study seems to ve'Mfy the fact that there 
are effective strategies for modifying teacher behavior but 
the resulting effect vipon pupil behavior Is still unclear and 
Inconc lus Ive . 
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ANALYZING ADVENTURE BpUCAtlONt BEHAVIOR PATTERNS, RELATINO ^ 

WECTlVmT^«WKTSfcrH0"TCTnimBT^TllOISU^ 

PERSPECTIVE. Dstvicl B, Wood, Boston Unlveraity* 

< 

ThQ purpoao of thla atudy waa to da^orib© the prooea^w and 
prooadut"©8 inher<5nt in an Adv^ntur^i Eduosition experience The 
technique of Partioipant. Oba^rv^tion with interview was M|^d to 
oQll0Qt data through the framework of "$ymbolio interaotloSl, " , 
Cheffera* Adaptation 6f Fian<i^er3* Interaotlon Analyaie Syst^i 
(CAPIAS) wa3 uaed for analjasds tit the spontaneous, in^struotor- 
atudent interaotions and beha.Vior9* During each session CAFIAS . . 
oodingo were done on all ins truotioxiair -peri o4$ sthd on the 
Adventure aStivitlea of the program . Uaw data was aystetnatioally 
evaluated to build an explanatory model describing the point of 
view or "perapeotive" of the students. The reaults prQvi<Jed a 
deaoription of the interaotlon patterns as atudents related to 
eaoh other, to the etaff, and to the environment; a comparison 
of these behavior patterns to aeleoted program objeotivea; and 
a ooroparlson between two activity aequenoea. the Adventure, 
problem-eoiving, activities involved more students in the role of 
teaohing agent. There was a miniraura of environmental influence, 
Instruotora were leae direct, allowing more pupil .initiation 
that wa3 analytical and atud^nt directed. The behaviors 
exhibited in all OT the Adventure components, aa well aa the 
other activities investigated in thie study, indioatdd 
instructor dependency (65Jt of the time) and 'instructor 
aocoptance and encouragement. The instructor influence was 
noticed in all' of the activities. "The environment became an 
important teaching agent in the ropea courses and in all risk- 
taking activities. Student-^leadLers shared the^role of 
instructor in /the problem-solving activities in the program. 
Unpredictable behavior that was off-task was virtually non- 
existent (oo'curring less than 2^) in the Adventur^e activities. ^ 
In activities in which emotional^ responsea^ were evident by the 
students, there was a corresponding response of acceptance, ^ 
empathy, or encouragement by the instructors. In all the program 
activities the behaviors observed were congruent to the activity 
objectives. ^ 
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TOURMANENT CONTESM^S . El^ry A. King, 8«i Pidgo S^i^^ 

Round robin tovtnJmdnte 0xt oft^n ooMuot^rd to r^k ord.^T 
p<rr8ona vith regiurd to their playing abilities in raoq^uet 
sportB* ^The derived mtrix of re$ult$ may be reduoed to a 
player ranking in a number of vnye, 'I5ii9 study utilized oom-* 
puter ©imulfttion methods to Investigf^te the reliettire effective-, 
nedft of four different ranking oriteriai the ntmber of vins 
gained; a point9-for/point9-again6t ratio j a fe^ndall^-Wttl 
iteratlYe-vins a core ba$ed on the onoe^iterated result© matrix) 
oixd a. Kindall-'Wei iterative-vlna soore baeed on the four^-timeo- 
iterated reaulta matrix- A binomial elTatistloal model vae 
assumed to underlie the generation of match scores* Analysis 
of actual toui^nament resvCLt matrices indicated the tenability 
of this ^model,. Fortran computer progrwas were vritten to 
slmulato^ playing of individual games, and ro'und robin towna-^ 
ments among groups /of"^ different sisse and ability range* One 
h\i>l4red toiJirnamentg vere si&ulated for each grpUp Considered 
and a player ranki|?ig derived from each set of tovirnam^nt results 
using each of the ^our investigated criteria. Results demon- 
strated that iterated-vins methods vere successful in diminish- 
ing the numbers of tied rankings , but vere consistexitly less 
accuz^ate than the number-of-vlns method in estimating true 
player ranking. (This vas true despite there being no. tied 
true rankings — a fact vhich gave slight ifavor to Iterated-vins 
methods.) Mean Speai-man's Rho correlations betveen true rank-- 
ings and empirical rankings ranged betveen. O.96 and O.99 for 
rankings based on the nxmiber-of-vins score; isimilar correlations 
based on once-iterated wins scores vere in the range 0,93 to 
0.9T> and on four-times-iterated vins scores vere in the range 
0.92 to 0.97. ^ Iterative»-wlns procedures appeared to over- 
capitalize on lov-probability results, thus diminishing their 
- overall ranking accuracy. Ranking strategies based on these 
procedures appai^ently introduce unforeseen errors ini?b ranking 
estimates, so contradicting their potential usefulness. 
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